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(54) Title: AMIDE DERIVATIVES AND THEIR USE AS INHIBITORS OF ll-BETA-HYDROXYSTEROID DEHYDROGE- 
NASE TYPE 1 

(57) Abstract: Compounds of the formula (I) provide pharmacological agents 
which lower intracellular glucocorticoid concentrations in mammals, in particular, 
intracellular corlisol levels in huinans. Therefore, the compounds of the instant 
invention improve insulin sensitivity in the muscle and the adipose tissue, and re- 
• / j\ duce lipolysis and free fatty acid production in the adipose tissue. The compounds 

of the invention lower hepatic glucocorticoid concentration in mammals, in par- 
ticular, hepatic Cortisol concentration in humans, resulting in inhibition of hepatic 
gluconeogenesis and lowering of plasma glucose levels. Thus, the compounds of 
the instant invention may be particularly useful in mammals as hypoglycemic agents for the treatment and prevemion of conditions 
in which hyperglycemia and/or insulin resistance are implicated, such as type-2 diabetes. The compounds of the mvention may also 
be used to treat other glucocorticoid associated disorders, such as Syndrome-X, dyslipidemia, hypertension and central obesity. 1 he 
invention furthermore relates to the use of the compounds according to the invention for the preparation of medicaments, m particular 
of medicaments useful for the u^eatment and prevention of glucocorticoid associated disorders, by improving insulin sensitivity, re- 
ducing plasma glucose levels, reducing lipolysis and free fauy acid production, and by decreasing visceral adipose tissue formation. 
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AMIDE DERIVATIVES AND THEIR USE AS INHIBITORS OF ll-BETA-HYDROXYSTEROID 

DEHYDROGENASE TYPE 1 



The present invention provides amide derivatives of the formula 



•^2 O 




(I) 



wherein 



Ri and R2 are independently hydrogen, cyano, halo, nitro, trifluoromethyl, optionally 
substituted amino, alkyi, alkoxy, aryl, aralkyi, heteroaryl or heteroaralkyi; or 

Ri and R2 combined together with the carbon atoms they are attached to form an 
optionally substituted 5- to 7-membered aromatic or heteroaromatic ring; 

R3 is optionally substituted lower alkyI; or 

R3 and R2 combined together with the amide group to which R3 is attached and the 
carbon atoms to which R2 and the amide are attached form an optionally substituted 5- to 

7- membered carbocyclic or heterocyclic ring; 

R4 is optionally substituted alkyI, cycloalkyi, heterocyclyl, aryl, aralkyi or heteroaralkyi; or 

R4 and R3 taken together with the nitrogen atom to which they are attached fjorm .a„5- to 

8- membered ring which may be optionally substituted or may contain another heteiroatom 
selected from oxygen, nitrogen and sulfur, or 

R4 and R3 taken together with the nitrogen atom to which they are attached form a 8- to 
12-membered fused bicyclic ring, which may be optionally substituted or may contain 
another heteroatom selected from oxygen, nitrogen and sulfur; 

W Is -NR5C(0)R6, -NR5C(0)0R6. -NR5C(0)NR6R7. -NR5C(S)NR6R7, -NR5S(0)2R6, 
-NR5R8. -C(0)NR6R7, "OR9 or-OC(0)NR6R7 in which 

R5 and R7 are independently hydrogen, optionally substituted alkyI or aralkyi; or 

Rs and Ri are optionally substituted alkylene vMch combined together with the 
nitrogen atom to which R5 is attached and the carbon atoms to which W and Ri are 
attached form a 5- or 6-membered ring; 

Re is optionally substituted alkyi, cycloalkyi, heterocyclyl, aryl, aralkyi or 
heteroaralkyi; 
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Rb is optionally substituted alkyi, aralkyi or heteroaralkyi; 
Rg is hydrogen, optionally substituted alkyl. cycloalkyl. heterocyclyl. heterocyclo- 
alRyl. aralkyi. heteroaralkyi, alkanoyi, aroyi or heteroaroyl; or 

W is aryl or heteroaryl; or 

W is hydrogen provided that Ri is -NRgZ in which Z is -C(0)R6. -C(0)0R6. -C(0)NR6R7. 
-C(S)NR6R7, -S(0)2R6, or -R^\ or 

W and Ri combined together with the carbon atoms to which they are attached form a 
6-membered aromatic or heteroaromatic ring optionally substituted with alkyl, alkoxy. aryl, 
heteroaryl. halo, -NR5Z, -C(0)NR6R7. -OR9 or -OC(0)NR6R7; 

X and Y are independently CH or nitrogen; or 

-X=Y- is -CH2-. oxygen, sulfur or -NRio- in which R10 is hydrogen or lower alkyl; 
or a pharmaceutically acceptable salt thereof. 

The compounds of the present Invention provide phamnacological agents which may be 
employed to control local tissue concentrations of hormonaliy active glucocorticoids in 
mammals, in particular Cortisol levels in humans and, therefore, may be employed for the 
treatment of disorders associated with elevated glucocorticoid concentrations. The 
compounds of the invention are inhibitbrs of 1ip-hydroxysteroid dehydrogenase.type-1. (1 1p- 
HSD1) reductase activity. The bidirectional 11p-HSD1 enzyme acts in vivo predominantly as 
oxoreductase converting hormonaliy Inactive glucocorticoids to their active^tl p-hydroxy 
metabolites. Accordingly, the compounds of the invention lower intracellular glucocorticoid 
concentrations in mammals, in particular intracellular Cortisol levels in humans, improving 
Insulin sensitivity in the muscle and the adipose tissue. Furthemiore, by lowering 
intracellular glucocorticoid concentrations in mammals, the compounds of the instant 
invention reduce lipolysis and free fatty ackl production in the adipose tissue. The 
compounds of the invention also lower hepatic glucocorticoid concentration in mammals, in 
particular, hepatic Cortisol concentration in Humans, resulting in inhibition of hepatic 
gluconeogenesis and lowering of plafenna glucose levels. The compounds of the instant 
invention are thus particulariy useful.in mammals as hypoglycemic agents for the treatment 
and prevention of conditions in which hyperglycemia and/or insulin resistance are implicated, 
such as type-2 diabetes. The compounds of the invention may also be employed to treat 
other glucocorticoid associated disorders, such as Syndrome-X, dysllpidemia. hypertension 
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and central obesity. The invention furthemiore relates to the use of the compounds 
according to the Invention for the preparation of medicaments. In particular of medicaments 
• useful for the treatment and prevention of glucocorticoid associated disorders, by improving 
insulin sensitivity, reducing plasma glucose levels, reducing lipolysis and free fatty acid 
production, and by decreasing visceral adipose tissue formation. Selective 1 ip-HSD1 
inhibitors of the instant invention which are substantially free of undesirable side effects 
resulting from the inhibition of other hydroxysteroid dehydrogenases are preferred. 

The present invention relates to the modulation of local tissue concentrations of hormonally 
active glucocorticoids, to methods by which the level of glucocorticoids may be controlled, 
and to usefut therapeutic effects which may be obtained, as a result of such control. In 
particular, the invention is concerned with the reduction of Cortisol levels in humans. The 
present invention is directed to amide derivatives of fonrnula (I), pharmaceutical compositions 
comprising such compounds and methods of using such compounds for the treatment of 
disorders associated with elevated glucocorticoid concentrations, such as type-2 diabetes, 
Syndrome-X, dysllpidemia, hypertension and central obesity. 

Listed below are definitions of various terms used to describe the compounds of the instant 
invention. These definitions apply to the terms as they are used throughout the specification 
unless they are othenvise limited in specific instances either individually or as part of a larger 
group. 

The term "optionally substituted alkyl" refers to unsubstituted or substituted" straight pp 
branched chain hydrocarbon groups having 1 to 20 cartoon atoms, preferably 1 to 7 carbon 
atoms. Exemplary unsubstituted alkyi groups Include methyl, ethyl, propyl, isopropyl, n-butyl, 
f-butyl, isobutyl. pentyl, hexyl, isohexyl. heptyl, 4,4-dimethylpenthyl, octyl and the like. 
Substituted alkyI groups include, but are not limited to, alkyI groups substituted by one or 
more of the following groups: halo, hydroxy, cycloalkyi, alkanoyi, alkoxy, alkyloxyalkoxy, 
alkanoyloxy, amino, alkylamlno. dialkylamino, alkahoylamino, thiol, alkylthio, alkylthlono, 
alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, sulfonamide, nitro. cyano, carboxy. 
alkoxycarbonyl, aryl, aralkoxy, guanidino, heterocyclyl including Indolyl, Imldazolyl, furyl, 
tfiienyl, thiazolyl, pyrrolidyl, pyridyl, pyrimidyl, piperidyl, morphollnyl and the like. 

The term "lower alky!" refers to those alkyI groups as described above having 1 to 7, 
preferably 1 to 4 carbon atoms. 
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The term "halogen" or "halo" refers to fluorine, chlorine, bronnine and iodine. 

The term "alkenyl" refers to any of the above alkyi groups having at least 2 carbon atoms 
and a carbon to carbon double bond at the point of attachment. Groups having two to four 
carbon atoms are preferred. 

The term "alkynyl" refers to any of the above alkyI groups having at least two carbon atoms 
and a carbon to carbon triple bond at the point of attachment. Groups having two to four 
carbon atoms are preferred. 

The term "alkylene" refers to a straight chain bridge of 1 to 6 carbon atoms connected by 
single bonds'^Ce.g., -(CH2)x- wherein x is 1 to 6), which may be substituted with 1 to 3 lower 
aikyi groups. 

The term "cycloalkyi" refers to optionally substituted monocyclic, bicyclic or tricyclic 
hydrocarbon groups of 3 to 10 carbon atoms, each of which may optionally be substituted by 
one or more substituents such as alkyI, halo, oxo, hydroxy, alkoxy, alkanoyi, amino, 
alkylamino, dialkylamino, thiol, alkylthio, nitro, cyano. carboxy, carboxyalkyi, alkoxycarbonyl, 
alkyi- and arylsulfonyl, sulfonamide, heterocyclyl and the like. 

Exemplary monocyclic hydrocarbon groups include but are not limited to cyclopropyl, 
cyclobutyl, cyclopentyl, cyclopentenyl, cyclohexyl and cyclohexenyl and the like. 

Exemplary bicyclic hydrocarbon groups include bornyl, indyl, hexahydroindyl? 
tetrahydronaphthyl, decahydronaphthyl, bicyclo[2.1.1]hexyl, bicyclo[2.2.1]heptyl, 
bicyclo[2.2.1]heptenyl, 6,6-dimethylbicyclo[3.1 .1]heptyl, 2,6,6-trimethylbicyclo[3.1.1]heptyl, 
bicyclo[2,2.2]octyl and the like. 

Exemplary tricyclic hydrocarbon groups include adamantyl and the like. 
The term "alkoxy" refers to alkyl-O-. 

The term "acyr refers to alkanoyi, aroyi, heteroaroyi, arylalkanoyi or heteroarylalkanoyl. 
The term "alkanoyr refers to alkyl-C(O)-. 
The term "alkanoyloxy" refers to alkyl-C(0)-0-. 

The terms "alkylamino*' and "dialkylamino" refer to alkyl-NH- and (alkyl)2N-, respectively. 
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The term "alkanoylamino" refers to alkyl-C(0)-NH-. 

ThiB term "alkylthio" refers to alkyl-S-, 

The term "alkylaminothiocarbonyl" refers to alkyl-NHC(S)-. 

The term "trialkylsilyl" refers to (alkyOsSi-. 

The term "trialkylsilyloxy" refers to (aikyOaSiO-. 

The term "alkylthiono" refers to alkyl-S(O)-. 

The term "alkylsulfpnyl" refers tp alkyl-S(0)2-. 

The term "alkoxycarbonyl" refers to alkyl-O-C(O)-. 

The term "alkoxycarbonyloxy" refprs to alkyl-0-C(0)0-. 

The term "carbamoyr refers to alkyl-NH-C(O)-. (alkyOgN-CCO)-, aryl-NHC(O)-, alkyl(aryl)-N- 
C(0)-, heteroaryl-NH-C(O)-, alkyl(heteroaryl)-N-C{0)-, aralkyl-NH-C(O)- and alkyKaralkyl)-N- 

c{oy 

The term "optionally substituted amino" refers to a primary or secondary amino group which 
may optionally be substituted by a substituent such as acyl, alkylsulfonyl, aryl- and 
heteroarylsulfonyl, aralkyi- and heteroaralkylsulfonyl, alkoxy- and cycloalkoxycarbonyl, 
aryloxy- and heteroaryloxycarbonyl, aralkoxy- and heteroaraikoxycarbonyl. carbamoyl, alkyl- 
and arylaminothiocarbonyl and the like. 

The term "aryl" refers to monocyclic or bicyclic aromatic hydrocarbon groups having 6 to 12 
carbon atoms In the ring portion, such as phenyl, naphthyl, tetrahydronaphthyl, biphenyl and 
diphenyl groups, each of which may optionally be substituted by one to four substituents 
such as alkyi, halo, hydroxy, alkoxy, alkanoyi, alkahoyloxy, optionally substituted amino, 
thiol, alkylthio, nitro, cyano, carboxy, carboxyalkyi, alkoxycarbonyl, alkylthiono, alkyI- and 
arylsulfonyl, sulfonamido, heterocycloyi and the like. 

The term '^monocyclic aryl" refers to optionally substituted phenyl as described under aryl. 

The term "aralkyi" refers to an aryl group bonded directly through an alkyI group, such as 
benzyl. 
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The term "aralkoxy" refers to an aryl group bonded directly through an alkoxy group. 

The term "arylsulfonyl" refers to aryl-S(0)2-. 

The temri "aroyl" refers to aryl-C(O)-. 

The term "aroylamino" refers to aryl-C(0)-NH-. 

The term "aryloxycarbonyl" refers to aryl-0-C(0>. 

The term "heterocyclyl" or "heterocycio" refers to an optionally substituted, fully saturated or 
unsaturated, aromatic or nonaromatic cyclic group, for example, which is a 4- to 7- 
membered monocyclic, 7- to 12-membered bicyclic, or 10 to 15 membered tricyclic ring 
system, which has at least one heteroatom in at least one carbon atom-containing ring. 
Each ring of the heterocyclic group containing a heteroatom may have 1, 2 or 3 heteroatoms 
selected frpm nitrogen atoms, oxygen atoms and sulfur atoms, where the nitrogen and sulfur 
heteroatoms may also optionally be oxidized. The heterocyclic group may be attached at a 
heteroatom or a carbon atom. 

Exemplary monocyclic heterocyclic groups include pyrrolidinyl, pyrrolyi, pyrazolyl, oxetanyl. 
pyrazolinyl, imidazolyl, imidazolinyl, imidazolidinyl, oxazolyl, oxazolidinyl. isoxazolinyl, 
isoxazolyl, thiazolyl, thiadiazolyl, thiazolidinyl, isothlazolyl, isothlazolidinyl. furyl, 
tetrahydrofuryl, thienyl, oxadiazolyl, piperidinyl, piperazinyl, 2-oxopiperazinyl, 
2-oxopiperidinyl, 2-oxopyrroIodinyl, 2-oxoazepinyl, azepinyl, 4-piperidonyl, pyridyl, pyrazlnyl, 
pyrimidinyl, pyridazinyl, tetrahydropyranyl, morpholinyl. thiamorpholinyl, thiamorpholinyl 
sulfoxide, thiamorpholinyl sulfone, 1 ,3-dioxolane and tetrahydro-1,1-dioxothienyl, and the 
like. 

Exemplary bicyclic heterocyclic groups include indolyl, benzothiazolyl, benzoxazolyl, 
benzothienyl, quinuclidinyl, quinolinyl, tetrahydroquinolinyl, decahydroquinollnyl. isoquinolinyl, 
tetrahydroisoquinolinyl, decahydroisoquinolinyl, benzimidazolyt, benzopyranyl, indolizinyl, 
benzofuryl, chromonyl. coumarinyl, benzopyranyl, cinnolinyl, quinoxalinyl, indazolyl, 
pyrroiopyridyl, furopyridinyl (such as furo[2,3-c]pyridinyl, furo[3,2-b]-pyridinyi] or furo[2.3- 
b]pyridinyl), dihydroisoindolyl, dihydroquinazolinyl (such as 3,4-dihydro-4-oxo-quinazolinyl) 
and the like. 
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Exemplary tricyclic heterocyclic groups Include carbazolyl, benzindolyl, phenanthrolinyl, 
acridinyl, phenanthridinyl, xanthenyl and the like. 

The term "heterocyclyr includes substituted heterocyclic groups. Substituted heterocyclic 
groups refer to heterocyclic groups substituted with 1, 2 or 3 substitutents selected from the 
group consisting of the following: 

(a) alkyl; 

(b) hydroxy (or protected hydroxy); 

(c) halo; 

(d) oxo, i.e., =0; 

(e) "bptionally substituted amino, alkylamino or dialkylamino; 

(f) ^ alkoxy; 

(g) cydoalkyi; 

(h) carboxy; 

(i) ' heterocyclooxy; 

0) alkoxycarbonyl, such as unsubstituted lower aikoxycarbonyl; 
(k) mercapto; 
(I) nitro; 
(m) cyano; 

(n) suifamoyi or sulfonamide; 

(o) alkanoyloxy; 

(p) aroyloxy; 

(q) arylthio; 

(r) aryloxy; 

(s) alkylthio; 

(t) formyl; 

(u) carbamoyl; 

(v) aralkyi; and 

(w) aryl substituted with alkyl, cydoalkyi, alkoxy, hydroxy, amino, acylamino, 
alkylamino, dialkylamino or halo. 

The term "heterocyclooxy" denotes a heterocyclic group bonded through an oxygen bridge. 

The term "heteroaryl" refers to an aromatic heterocycle, for example monocyclic or bi(^clic 
aryl, such as pyrrolyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, furyl. 
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thienyl, pyiidyl, pyrazinyl, pyrimidinyl, pyridazinyl. indolyl, benzothiazolyl, benzoxazolyl. 
benzothienyl, quinolinyl, isoquinolinyl, benzimidazolyl, benzofuryl, and the like, optionally 
'substituted by, e.g., lower alkyi, lower alkoxy or halo. 

The term "heteroarylsulfonyl" refers to heteroaryl-SCO)^-. 

The term "heteroaroyi" refers to heteroaroyl-C(O)-. 

The term "heteroaralkyl" refer to a heteroaryl group bonded through an alkyI group. 

Encompassed by the invention are prodrug derivatives, e.g., any pharmaceutically 
acceptable prodrug ester derivatives of the carboxylic aqjds of the invention which are 
convertible I by solvolysis or under physiological conditions to the free carboxylic acids. 

Examples of such carboxylic acid esters are preferably lower alkyI esters, cycloalkyi esters, 
lower alkenyl esters, benzyl esters, mono or disubstituted lower alkyl esters, e.g., the co- 
(amino, mono- or di-lower alkylamino, carboxy, lower alkoxycarbonyl)-lower alkyl esters, the 
a-(lower alkanoyloxy, lower alkoxycarbonyl or di-lower alkyIaminocarbonyl)-lower alkyl 
esters, such as the pivaloyloxy-methyl ester, and the like conventionally used in the art. 

The compounds of the invention depending on the nature of the substituents, may possess 
qne or more asymmetric centers. The resulting diastereoisomers, enantiomers^'antl' 
geometric isomers are encompassed by the instant invention. 

Preferred are the compounds of formula (I) wherein 

Ri and R2 are independently hydrogen, halo, optionally substituted amino, lower alkyl or 
lower alkoxy; or 

Ri and R2 combined together with the carbon atoms they are attached to form an 
optionally substituted 6-membered aromatic ring; 

R3 is lower alkyl; or 

R3 and R2 combined together with the amide group to which R3 is attached and the 
carbon atoms to which R2 and the amide are attached form an optionally substituted 5- to 
7-membered carbocyclic or heterocyclic ring; 

R4 is optionally substituted alkyl. cycloalkyi, heterocyclyl, aryl, aralkyi or heteroaralkyi; or 
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R4 and R3 taken together with the nitrogen atom to which they are attached fonm a fully 
saturated optionally substituted 6-membered ring; or 

R4 and R3 taken together with the nitrogen atom to which they are attached form a fully 
saturated 10-membered fused bicyclic ring, which may be optionally substituted or may 
contain another heteroatom selected from oxygen, nitrogen and sulfur; 

W is -NR5C(0)R6, -NR5C(0)OR6, -NR5C(0)NR6R7, -NR5C(S)NR6R7. -NR5S(0)2R6. 
-NRgRs, -C(0)NR6R7, -OR9 or -OC(0)NR6R7 in which 

R5 and R7 are independently hydrogen or lower alkyi; or 

Rs and Ri are optionally substituted alkylene which combined together with the 
nitrogen atom to which R5 is attached and the carbon atoms to which W and Ri are 
attached form a 5-membered ring; 

Re is optionally substituted alkyI, cycloalkyi, aryl, heteroaryl, aralkyi or 
heleroaralkyi; 

Re is optionally substituted alkyl, aralkyi or heteroaralkyi; 
R9 is hydrogen, optionally substituted alkyl, aralkyi, heteroaralkyi or alkanoyi; or 
W is aryl or heteroaryl; or 

W is hydrogen provided that Ri is -NR5Z in which Z is -C(0)R6, -C(0)0R6. -e(0)NR6R7, 
-C(S)NR6R7, -S(0)2R6, or -Rs; or 

W and Ri combined together with the carbon atoms to which they are attached form a 
6-membered aromatic ring optionally substituted with alkyl, alkoxy, aryl, heteroaryl, halo, 
-NR5Z, -C(0)NR6R7. "OR9 or -OC(0)NR6R7; 

X and Y are independently CH or nitrogen; or 

-X=Y- is -CH2-, oxygen, sulfur or -NR10- in which Rio is hydrogen or lower alkyl; 
or a pharmaceutically acceptable salt thereof. 

Further preferred are the compounds of formula (I), designated as the A group, wherein 

^ 

Ri and R2 are independently hydrogen, halo, optionally substituted amino, lower alkyl or 
lower alkoxy; or 

Ri and R2 combined together with the carbon atoms they are attached to form an 
optionally substituted 6-membered aromatic ring; 
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R3 is methyl or ethyl; or 

R3 and R2 combined together with the amide group to which R3 is attached and the 
carbon atoms to which R2 and the amide are attached form a 5- to 7-membered carbocyclic 
ring; 

R4 is -(CHRii)nRi2 in which 

n is zero or an integer from 1 to 3; 

R11 is hydrogen, hydroxy or optionally substituted lower alkyi; 
R12 is aryl, heterocyclyl or cycloalkyi; or 

R4 and R3 taken together with the nitrogen atom to which they are attached form an 
optionally spbstituted decahydroquinoline or decahydroisoquinollne which may contain 
another heteroatom selected from oxygen, nitrogen and sulfur; 

W is -NR5C(0)R6, -NR5C(0)OR6. -NR5C(0)NR6R7, -NR5C(S)NR6R7, -NR5S(0)2R6, 
-NR5R8. -C(0)NR6R7. -OR9 or -OC(0)NR6R7 in which 

R5 and R7 are independently hydrogen or methyl; or 

R5 and Ri are alkylene which combined together with the nitrogen atom to which 
R5 is attached and the carbon atoms to which W and Ri are attached form a 5- 
membered ring; 

Re is optionally substituted alkyI, aryl. hetroaryl, cycloalkyi, aralkyi or 
heteroaralkyi; 

Ra is optionally substituted alkyl, aralkyi or heteroaralkyi; 
R9 is hydrogen, optionally substituted alkyl, aralkyi, heteroaralkyi or alkanoyi; or 
W is optionally substituted aryl or heteroaryl; or 

W is hydrogen provided that Ri is -NR5Z in which Z is -C(0)R6. -C(0)0R6. -C(0)NR6R7. 
-C(S)NR6R7, -S(0)2R6, or -Rb; or 

W and Ri combined together with the carbon atoms to which they are attached form a 
e^membered aromatic ring optionally substituted with alkyl, alkoxy, aryl, heteroaryl, halo, 
-NRsZ, -C(0)NR6R7, -OR9 or -OC(0)NR6R7; 

X Is CH; 

Y is CH or nitrogen; or 
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-X=Y- is -CH2-, oxygen, sulfur or -NR10- in which Rio is hydrogen or methyl; 
or a pharmaceutically acceptable salt thereof. 

Preferred in the A group, designated as the B group, are the compounds wherein 

Ri and R2 are independently hydrogen, halo, lower alkyi or lower alkoxy; or 

Ri and R2 combined together with the carbon atoms they are attached to form an 
optionally substituted 6-membered aromatic ring; 

R3 is methyl or ethyl; 

R4 is -(CHRn)nRi2 in which 

n is zero or an integer of 1; 

R11 is hydrogen; 

. R12 is optionally substituted cyclohexyl; or R12 is optionally substituted 
1-adamantyl providing that n is an intieger of 1; 

W is -NR5C(0)R6, -NR5C(0)OR6, -NR5C(0)NR6R7, "NR5C(S)NR6R7. -NRsSCOzRe, 
-NR5R8, -C(0)NR6R7, -OR9 or -OC(0)NR6R7 in which 

R5 and R7 are independently hydrogen or methyl; 

Re is optionally substituted alkyI, aryl. hetroaryl, cycloalkyi, aralkyi or " 
heteroaralkyi; 

Re is optionally substituted alkyI, aralkyi or heteroaralkyi; 
R9 is hydrogen, optionally substituted alkyI, aralkyi, heteroaralkyi or alkanoyi; or 
W IS aryl or heteroaryl; or 

W and Ri combined together with the carbon atoms to which they are attached form a 
6-membered aromatic ring optionally substituted with alkyI, alkoxy, aryl, heteroaryl, halo, 
-NR5Z, -C(0)NR6R7. -OR9 or -OC(0)NR6R7; 

X is CH; 

Y IS CH or nitrogen; or 

-X=Y- is -CH2-, oxygen, sulfur or -NR10- in which Rio is hydrogen or methyl; 
or a pharmaceutically acceptable salt thereof. 
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Preferred are the compounds in the B group wherein 
*Ri is hydrogen; 

R2 is hydrogen, chloro or methoxy; 
R3 is methyl; 

R4 is -(CHRii)nRi2 in which 

n is zero or an integer of 1 ; 
R11 is hydrogen; 

Ry2 is optionally substituted cyclohexyl; or R12 is optionally substituted 1- 
adamantyl providing that n is an integer of 1 ; 

W is -NR5C(0)R6, -NRsCCOORe. -NR5C(0)NR6R7, -NR5C(S)NR6R7, -NR5S(0)2R6, 
-NR5R8, -C(0)NR6R7, -OR9 or -OC(0)NR6R7 in which 

R5 and R7 are independently hydrogen or methyl; 

Re is optionally substituted alkyi, aryl, hetroaryl, cycloalkyi, aralkyi or 
heteroaralkyi; 

Re is optionally substituted alkyI, aralkyi or heteroaralkyi; 

R9 is hydrogen, optionally substituted alkyI, aralkyi, heteroaralkyi or alkanoyi*,. 
X is CH; 
Y is CH; 

or a pharmaceutically acceptable salt thereof. 

Preferred are also the compounds in the B group wherein 
Ri is hydgogen; 
R2 is hydrogen or methyl; 
R3 is methyl; 

R4 is -(CHRii)nRi2 in which 
n is an integer of 1; 
R11 is hydrogen; 

R12 is optionally substituted 1 -adamantyl; 
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W is optionally substituted aryl or heteroaryl; or 

W and Ri combined together with the carbon atoms to which they are attached form a 
6-membered aromatic ring optionally substituted with alkyi, alkoxy, aryl, heteroaryl, halo. 
-NR5Z, -C(0)NR6R7, -OR9 or -OC(0)NR6R7 in which 

R5 and R7 are independently hydrogen or methyl; 

Re is optionally substituted alkyI, aryl, hetroaryl, cycloalkyi, aralkyi or 
heteroaralkyi; 

Rg is hydrogen, optionally substituted alkyI, aralkyi, heteroaralkyi or alkanoyi; 
Z is -C(0)R6. -C(0)QR6. -C(0)NR6R7. -C(S)NR6R7. -S(0)2R6. or -R^ in which 
I Rb is optionally substituted alkyI, aralkyi or heteroaralkyi; 
-X=Y- is -CH2-, oxygen or -NR10- in which R10 is hydrogen or methyl; 
or a pharniaceutically acceptable salt thereof. 

Prefenred in the A group, designated as the. C group, are also the compounds of the fomiula 




wherein 

Ri and R2 are Independently hydrogen, halo, optionally substituted amino, lower alkyI or 
lower alkoxy; or 

Ri and R2 combined together with the carbon atoms to which they are attached form an 
optionally substituted 6-membered aromatic ring; 

W is -NR5C(0)R6, -NR5C(0)OR6. -NR5C(0)NR6R7, -NR5C(S)NR6R7. -NR5S(0)2R6, 
-NR5R8, -C(0)NR6R7, -OR9 or -OC(0)NR6R7 in which 

R5 and R7 are independently hydrogen or methyl; or 

Rs and Ri are alkylene which combined together with the nitrogen atom to which 
Rs is attached and the carbon atoms to which W and Ri are attached form a 5- 
membered ring; 
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Re is optionally substituted alkyi, aryl, hetroaryl, cycloalkyi, aralkyi or 
heteroaralkyi; 

Re is optionally substituted alkyi, aralkyi or heteroaralkyi; 
Rg is hydrogen, optionally substituted alkyi, aralkyi, heteroaralkyi or alkanoyi; or 
W is aryl or heteroaryl; or 

W is hydrogen provided that R^ is -NR5Z in which Z is -C{0)R6, -C(0)0R6, -C(0)NR6R7, 
-C(S)NR6R7, -S(0)2R6, or -Rs; or 

W and Ri combined together with the carbon atoms they are attached to form a 
6-membered''aromatic ring optionally substituted with alkyi, alkoxy, aryl, heteroaryl, halo, 
-NRsZ, -C(0)NR6R7. -OR9 or -OC(0)NR6R7; 

X Is CH; 

Y is CH or nitrogen; or 

-X=Y- is -CH2-, oxygen, sulfur or -NR10- in which Rio is hydrogen or methyl; 
Ri3 and R14 are independently hydrogen, hydroxy or optionally substituted lower alkyi; 
or a pharmaceutically acceptable salt thereof. 

The compounds of fonmula (la) in the C group may contain the decahydroquinoline^moiqty 
either in the trans or the cis configuration, or a mixture of trans and cis isomers tlifereof. Any 
optical isomer or a mixture of optical isomers thereof are also encompassed-by the present 
invention. 

Preferred are the compounds of formula (la) wherein 
Ri is hydrogen; 

R2 is hydrogen, chloro, methdxy, ethoxy, propoxy or optionally substituted amino; 

W is -NR5C(0)R6, -NR5C(0)OR6, -NR5C(0)NR6R7. -NR5C(S)NR6R7, -NR5S(0)2R6. 
-NRsRe, -C(0)NR6R7, -OR9 or -OC(0)NR6R7 in which 

R5 and R7 are independently hydrogen or methyl; 

Re is optionally substituted alkyi, aryl, hetroaryl, cycloalkyi, aralkyi or 
heteroaralkyi; 

Re is optionally substituted alkyi, aralkyi or heteroaralkyi; 
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R9 is hydrogen, optionally substituted alkyi, aralkyi, heteroaralkyi or alkanoyi; 
XisCH; 
Y is CH; 

Ri3 and R14 are independently hydrogen, hydroxy or optionally substituted lower alkyI; 
or a pharmaceutlcally acceptable salt thereof. 

Preferred are also the compounds of formula (la) wherein 
Ri is methyl, methoxy or optionally substituted amino; 
R2 is hydrogen; 

W is -NjR5C(0)R6, -NR5C(0)OR6. -:NR5C(0)NR6R7, -NR5C{S)NR6R7, -NR5S(0)2R6, 
-NRsRs, -C(0)NR6R7, -OR9 or -OCCOjNReRy in which 

R5 and R7 are independently hydrogen or methyl; 

Re is optionally substituted alkyI, aryl, hetroaryl, cycloalkyi, aralkyi or 
heteroaralkyi; 

Ra is optionally substituted alkyI, aralkyi or heteroaralkyi; 

R9 is hydrogen, optionally substituted alkyi, aralkyi, heteroaralkyi or alkanoyi; 
X is CH; 
YlsCH; 

Ri3 and R14 are independently hydrogen, hydroxy or optionally substituted lower alkyI; 
or a pharmaceutlcally acceptable salt thereof. 

Preferred are also the compounds of formula (la) wherein 
Ri and R2 are hydrogen; 

W is -NR5C(0)R6. -NR5C(0)OR6, -NR5C(0)NR6R7. -NR5C(S)NR6R7, -NR5S(0)2R6, 
-NR5R8. -C(0)NR6R7. -OR9 or -OC(0)NR6R7 in which 

R5 and R7 are independently hydrogen or methyl; 

Rs is optionally substituted alkyI, aryl, hetroaryl, cycloalkyi, aralkyi or 
heteroaralkyi; 

Rs is optionally substituted alkyI, aralkyi or heteroaralkyi; 
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Rg is hydrogen, optionally substituted alkyi, aralkyi, heteroaralkyi or alkanoyl; 

X is CH; 



Y is nitrogen; 

Ri3 and R14 are independently hydrogen, hydroxy or optionally substituted lower alkyI; 
or a pharmaceutically acceptable salt thereof. 

Preferred are also the compounds of formula (la) wherein 
W is hydrogen; 
R2 is hydrogen; 

Ri Is -N1R5Z in which Z is -C{0)R6. -C(0)0R6, -C{0)NR6R7.-C(S)NR6R7. -S(0)2R8, or 
-Ra in which 

. R5 and R7 are independently hydrogen or methyl; 

Re is optionally substituted alkyI, aryl, hetroaryl, cycloalkyi, aralkyi or 
heteroaralkyi; 

Rs is optionally substituted alkyI, aralkyi or heteroaralkyi; 
X is CH; 

Y is CH; 

Rt3 and R14 are independently hydrogen, hydroxy or optionally substituted lower alkyI; 
or a pharmaceutically acceptable salt thereof. 

Preferred in the C group are also the compounds of the formula 



W is -NR5C{0)R6, -NR5C(0)OR6; -NR5C(0)NR6R7, -NR5C(S)NR6R7. -NR5S(0)2R6. 
-NR5R8, -C(0)NR6R7. -OR9 or -OC(0)NR6R7 in which 

R5 and R7 are independently hydrogen or methyl; 



R 



13 




wherein 
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Re is optionally substituted alkyi, aryl, hetroaryl, cycloalkyl. aralkyi or 
heteroaralkyl; 

Rs is optionally substituted alkyi, aralkyi or heteroaralkyl; 

Rg is hydrogen, optionally substituted alkyi, aralkyi, heteroaralkyl or alkanoyi; 



Ri3 and R14 are independently hydrogen, hydroxy or optionally substituted lower alkyi; 
or a pharmaceutically acceptable salt thereof. 

Preferred in tjje C group are also the compounds of the formula 



wherein 

R2 IS hydrogen, halo or alkoxy; 
Y is CH or nitrogen; 

Ri3 and R14 are independently hydrogen, hydroxy or optionally substituted lower=.alkyJ; 



Ri5 is hydrogen, -NR5C(0)R6, -NR5C(0)OR6, -NR5C(0)NR6R7. -NR5C(S)NR6R7. 
-NR5S(0)2R6, -NR5R8, -C(0)NR6R7, -OR9 or -OC(0)NR6R7 in which 

R5 and R7 are independently hydrogen or methyl; 

Re is optionally substituted alkyi. aryl, hetroaryl, cycloalkyi, aralkyi or 
heteroaralkyl; 

Rs is optionally substituted aikyi, aralkyi or heteroaralkyl; 
R9 is hydrogen, optionally substituted alkyi, aralkyi, heteroaralkyl or alkanoyi; 
or a pharmaceutically acceptable salt thereof. 



Y is CH; 
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Preferred In the C group are also the compounds of the formula 




wherein 

R2 is hydrogen; 

Z is -C(0)R6, -C(0)0R6. -C(0)NR6R7. -C(S)NR6R7. -S(0)2R6, or -Rs in which 

Re is optionally substituted alkyi, aryl, hetroaryl, cycloalkyi, aralkyi or 
het^roaralkyl; 

R7 is hydrogen or methyl; 

' Rs is hydrogen, optionally substituted alkyl, aralkyi or heteroaralkyi; 

Y is CH; 

Ri3 and R14 are independently hydrogen, hydroxy or optionally substituted lower alkyl; 
or a pharmaceutically acceptable salt thereof. 

Preferred in the C group are also the compounds of the formula 




W 



wherein 

Ri and R2 are independently hydrogen, halo or lower alkyl; 
W is aryl or heteroaryl; or 

W and Ri combined together with the carbon atoms to which they are attached form a 
6rmembered aromatic ring optionally substituted with alkyl, alkoxy, aryl, heteroaryl, halo, 
-NRsZ. -C(0)NR6R7, -OR9 or -OC(0)NR6R7 in which 

Z is -C{0)R6, -CCOpRe, -C(0)NR6R7. -C(S)NR6R7. -S(0)2R6, or -Rs; 

R5 and R7 are independently hydrogen or methyl; 
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Re is optionally substituted alkyi, aryl, hetroaryl, cycloalkyi, aralkyl or 
heteroaralkyi; 

Rs is optionally substituted alkyI, aralkyl or heteroaralkyi; 
Rg is hydrogen, optionally substituted alkyI, aralkyl, heteroaralkyi or alkanoyi; 
Ri3 and R14 are independently hydrogen, hydroxy or optionally substituted lower alkyI; 
' or a pharmaceutically acceptable salt thereof. 

Preferred in the C group are also the compounds of the formula 



R2 is hydrogen, halo or lower alkyI; 

Ri3 and R14 are independently hydrogen, hydroxy or optionally substituted lower alkyI; 
R16 is hydrogen, halo, alkyI, aryl, heteroaryl or -NR5Z in which 

Z is -C(0)R6. -C(0)0R6, -C(0)NR6R7, -C(S)NR6R7. -S(0)2R6, or -Rsi 

R5 and R7 are independently hydrogen or methyl; 

Re is optionally substituted alkyI, aryl, hetroaryl, cycloalkyi, aralkyl or 
heteroaralkyi; 

Re is optionally substituted alkyI, aralkyl or heteroaralkyi; 
or a pharmaceutically acceptable salt thereof. 

Preferred in the C group are also the compounds of the formula 




wherein 




wherein 
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R2 is hydrogen, halo or lower alkyi; 
Rio is l}ydrogen or methyl; 

Ri3 and Ri4 are independently hydrogen, hydroxy or optionally substituted lower alkyI; 
R16 IS hydrogen, halo, alkyI, aryl, heteroaryl or -NR5Z in which 

Z is -C(0)R6, -C(0)0R6, -C(0)NR6R7. -C(S)NR6R7. -S(0)2R6, or -Re; 

R5 and R7 are independently hydrogen or methyl; 

Re is optionally substituted alkyI, aryl, hetroaryl, cycloalkyi, aralkyi or 
heteroaralkyi; 

Rs is optionally substituted alkyI, aralky! or heteroaralkyi; 
or a pharmaceutically acceptable salt thereof. 

Preferred in the A group, designated as the D groups are also the compounds of the fonnula 



» Ri and R2 are independently hydrogen, halo, optionally substituted amino, lower alkyI or 
lower alkoxy; or 



W Is -NR5C(0)R6, -NR5C(0)0R6. -NR5C{0)NR6R7. -NR5C(S)NR6R7, -NR5S(0)2R6. 
-NR5R8, -C(0)NR6R7, -OR9 or -OC(0)NR6R7 in which 

R5 and R7 are independently hydrogen or methyl; or 

R5 and Ri are alkyiene which combined together with the nitrogen atom to which 
R5 is attached and the carbon atoms to which W and Ri are attached form a 5- 
membered ring; 

Re is optionally substituted alkyI, aryl, hetroaryl, cycloalkyi, aralkyi or 
heteroaralkyi; 

Re is optionally substituted alkyI, aralkyi or heteroaralkyi; 

R9 is hydrogen, optionally substituted alkyl, aralkyi, heteroaralkyi or alkanoyi; or 




wherein 



Ri and R2 combined together form an optionally substituted 6-membered aromatic ring; 
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W is aryl or heteroaryl; or 

W and Ri combined together witli the carbon atoms to which they are attached form a 
6-membered aromatic ring optionally substituted with alky!, alkoxy, aryl, heteroaryl, halo, 
-NR5Z, -C(0)NR6R7. -OR9 or -OC(0)NR6R7 in which 

Z is -C(0)R6, -C(0)0R6, -C(0)NR6R7, -C(S)NR6R7, -S(0)2R6, or -Re; 
Ri3 and Ru are Independently hydrogen, hydroxy or optionally substituted lower alkyi; 

X is CH; 

Y is CH or nitrogen; or 

-X=Y- is,-CH2-, oxygen, sulfiir or -NR10- in which Rio is hydrogen or methyl; 
or a pharmaceutically acceptable salt thereof. 

The compounds of formula (Ih) in,the D group may contain the decahydroisoquinoline moiety 
either in the trans or the cis configuration. Any optical isomer or a mixture of optical isomers 
thereof are also encompassed by the present invention. 

Preferred are the compounds of formula (Ih) wherein 
Ri is hydrogen; 

R2 is hydrogen, chloro, methoxy. ethoxy^ propoxy or optionally substituted anriinor 

W is -NR5C(0)R6, -NR5C(0)OR6, -NR5C(0)NR6R7, -NR5C(S)NR6R7, -NglsSCO^sRe. 
-NR5R8, -C(0)NR6R7, -OR9 or -OC(0)NR6R7 in which 

R5 and R7 are independently hydrogen or methyl; 

Re is optionally substituted alkyI, aryl, hetroaryl, cycloalkyi, aralkyi or 
heteroaralkyi; 

Re is optionally substituted alkyl. aralkyi or heteroaralkyi; 

R9 is hydrogen, optionally substituted alkyl, aralkyi, heteroaralkyi or alkanoyi; 
X is CH; 
YisCH; 

Ri3 and R14 are independently hydrogen, hydroxy or optionally substituted lower alkyl; 
or a pharmaceutically acceptable salt thereof. 
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Preferred are also the compounds of formula (Ih) wherein 
Ri is nuethyl, methoxy or optionally substituted amino; 
R2 is hydrogen; 

W is -NR5C(0)R6, -NR5C(0)OR6. -NR5C(0)NR6R7, -NR5C(S)NR6R7, "NR5S(0)2R6. 
-NR5R8, -C(0)NR6R7, -OR9 or -OC(0)NR6R7 in which 

R5 and R7 are independently hydrogen or methyl; 

Re is optionally substituted alkyi, aryl, hetroaryl. cycloalkyi, aralkyi or 
heteroaralkyi; 

Re is optionally substituted alkyi, aralkyi or heteroaralkyi; 
Rg is hydrogen, optionally substituted alkyl^ aralkyi, heteroaralkyi or alkanoyl; 
Xis CH; 

Y is CH; 

Ri3 and R14 are independently hydrogen, hydroxy or optionally substituted lower alkyi; 
or a pharmaceutically acceptable salt thereof. 

Preferred are also the compounds of formula (Ih) wherein 
Ri and R2 are hydrogen; 

W is -NR5C(0)R6, -NR5C(0)OR6. -NR5C(0)NR6R7. -NR5C(S)NR6R7, -NRgS(0)2R6„ 
-NR5R8, -C(0)NR6R7, -OR9 or -OC(0)NR6R7 in which 

R5 and R7 are independently hydrogen or methyl; 

Re is optionally substituted alkyi, aryl, hetroaryl, cycloalkyi, aralkyi or 
heteroaralkyi; 

Rd is optionally substituted alkyi, aralkyi or heteroaralkyi; 
R9 is hydrogen, optionally substituted alkyi, aralkyi, heteroaralkyi or alkanoyl; 
^ XisCH; 

Y is nitrogen; 

Ri3 and R14 are independently hydrogen, hydroxy or optionally substituted lower alkyi; 
or a pharmaceutically acceptable ^.alt thereof. 
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Preferred in the D group are also the compounds of the formula 
wherein 

W is -NR5C(0)R6, -NR5C(0)OR6, -NR5C(0)NR6R7, -NR5C(S)NR6R7, -NR5S(0)2R6, 
-NR5R8. -C(0)NR6R7, -OR9 or -OCCONRbRt in which 

R5 and R7 are Independently hydrogen or methyl; 

Re'^is optionally substituted alkyi, aryl, hetroaryl, cycloalkyi, aralkyi or 
hetejroaralkyi; 

Re is optionally substituted alkyI, aralkyi or heteroaralkyi; 
•R9 is hydrogen, optionally substituted alkyI, aralkyi, heteroaralkyi or alkanoyi; 
Y is CH; 

Ri3 and R14 are independently hydrogen, hydroxy or optionally substituted lower alkyI; 
or a pharmaceutically acceptable salt thereof. 

Preferred in the D group are also the compounds of the formula 




(IJ) 



z 

wherein 

R2 is hydrogen; 

Z is -C(0)R6. -C(0)0R6, -C(0)NR6R7, -C(S)NR6R7, -S(0)2R6, or -Rs in which 

Re is optionally substituted alkyI, aryl, hetroaryl, cycloalkyi, aralkyi or 
heteroaralkyi; 

R7 is hydrogen or methyl; 

Re is hydrogen, optionally substituted alkyI, aralkyi or heteroaralkyi; 
Y is CH; 
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Ri3 and R14 are independently hydrogen, hydroxy or optionally substituted lower alkyi; 
or a pharrnaceutically acceptable salt thereof. 

Preferred in the A group are also the compounds of the formula 



(Ik) 



w 



wherein 

Ri is hydrpgen; 

R4 is -(CHRii)nRi2 in which 

n is zero or an integer from 1 to 2; 
.R11 is hydrogen; 

R12 is aryl, heteroaryl, heterocyclyl or cycloalkyi; 

W IS -NR5C(0)R6, -NR5C(0)OR6, -NR5C(0)NR6R7, -NR5C(S)NR6R7. -NR5S(0)2R6. 
-NR5R8, -C(0)NR6R7. -OR9 or -OC(0)NR6R7 in which 

R5 and R7 are independently hydrogen or methyl; 

Re is optionally substituted alkyI, aryl, hetroaryl, cycloalkyi, aralkyi or 
heteroaralkyl; 

Re is optionally substituted alkyI, aralkyi or heteroaralkyl; 

R9 is (Ci^)alkyl substituted by cycloalkyi, alkoxy, cycloalkoxy, alkylthio, aryloxy, 
heterocyclooxy, arylthio, aryl or heteroaryl; 

Y is CH; 

m is zero or an integer from 1 to 2; 
or a pharmaceutically acceptable salt thereof. 

Pharrnaceutically acceptable salts of any acidic compounds of the invention are salts formed 
with bases, namely cationic salts such as alkali and alkaline earth metal salts, such as 
sodium, lithium, potassium, calcium, magnesium, as well as ammonium salts, such as 
ammonium, trimethylammonium, diethylammonium, and tris-(hydroxymethyl)- 
methylammonium salts. 
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Similarly acid addition salts, such as of mineral acids, organic carboxyllc, and organic 
sulfonic acids, e.g., hydrochloric acid, methanesulfonic acid, maleic acid, are possible 
provided a basic group, such as pyridyl, constitutes part of the structure. 

Compounds of formula (I) may be prepared by reacting an activated derivative of a 
carboxylic acid of the formula 



wherein Ri, R2, X and Y have meaning as defined herein, W represents W as defined 
herein, or Vy' is a group convertible to W, with an amine or an acid addition salt thereof of 
the formula 



wherein R4 has meaning as defined herein, R3' represents R3 as defined herein, or R3' is a 
group convertible to R3, to form a compound of the formula 



wherein Ri, R2, R4. X and Y have meaning as defined herein, R3' and W represent R3 and W 
as defined herein, or R3 and W are groups convertible to R3 and W, respectively. Carboxylic 
acids of formula (II) and amines of formula (III) may be prepared using methods described 
herein or modifications thereof or using methods well known in the art. 

In the processes cited herein, activated derivatives, of carboxylic acids, e.g., those of formula 
(II), include acid chlorides, bromides and fluorides, mixed anhydrides, lower alkyi esters, and 
activated esters thereof, and adducts formed with coupling agents such as 1-ethyl-3-(3- 
dimethylaminopropyl)carbodiimide hydrochloride, 0-(1 ,2-dihydro-2-oxo-1-pyridyl)-A/,A/,Ar,Ar- 
tetramethyluronium tetrafluoroborate and the like. Mixed anhydrides are preferably such 
from pivalic acid, or lower alkyI hemiesters of carbonic acids, such as ethyl or isobutyl 
analogs. Activated esters include, for example, succinimido, phthalimido or 4-nitrophenyl 
esters. The reaction of an activated derivative of a carboxylic acid, e.g., those of formula (II), 




R4\ 



NH 
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with an amine, e.g., those of fomriula (III), may be earned out in the presence of a base such 
as triethylamine, diisopropylethylamine or A/-methylmorpholine in an inert solvent such as 
'cfibhioromethane, W,A/-dimethylfonmamide or tetrahydrofuran. Carboxylic acids of formula (II) 
can be converted to their activated derivatives using methods described herein or 
modificatipns thereof or using methods well known in the art. 

Groups convertible to W include nitro, trifuoromethylsulfonate, bromine and chlorine. For 
example, compounds of formula (I*) in which W is nitro can be first reduced to the 
corresponding amines of the formula 



wherein Ri, R2, R4, X and Y have meaning as defined herein, and R3' represents R3, 
according to methods well described in the art, e.g., with hydrogen in the presence of a 
catalyst such as palladium on carbon in a polar solvent such as ethyl acetate, methanol or 
ethanol. Compounds of fomiula {V) wherein Ri, R2, Rs', R4, X and Y have meaning as 
defined herein and W is nitro may be prepared as described herein or modifications thereof, 
or using methods well known in the art. 

Alternatively, compounds of formula (IV) in which Ri, R2, R4, X and Y have meaning as 
defined herein, and Rz represents R3 may be prepared by reacting compounds of formula 
(r) wherein W is trifuoromethanesulfonate, bromine or chlorine and Ri, R2, R4, X and Y have 
meaning as defined herein, and R3 represents R3, with benzophenone imine under 
conditions of a Buchwald condensation or using other methods well known in the art. 
Compounds of formula {V) wherein Ri, R2, R3 , R4, X and Y have meaning as defined herein 
and W is trifuoromethanesulfonate, bromine or chlorine may be prepared as described 
herein or modifications thereof, or using methods known in the art. 

Compounds of formula (IV) can then be treated with a AWerivatizing agent, such as an 
aptivated derivative of a carboxylic acid, a chloroformate, a sulfonyl chloride, an isocyanate 
or a thioisocyanate to obtain compounds of formula (f) in wherein Ri, R2, R4, X and Y have 
meanings as defined herein, and R3' represents R3, and W is -NR5C(0)R6, -NR5C(0)OR6, 
-NR5C(0)NR6R7, -NR5C(S)NR6R7, -NR5S(0)2R6 in which R5. Re and R7 have meanings as 
defined herein. The reaction to form compounds of formula (!') may be carried out under an 
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inert atmosphere, in the presence of a base such as triethylamine, diisopropylethylamlne or 
AA-methylmorpholinie in an inert solvent or a mixture of solvents such as acetonitrile, 
dibhloromethane, W,W-dimethylformamide or tetrahydrofuran. 

Compounds of formula (V) wherein Ri. R2, R4, X and Y have meanings as defined herein, 
and R3' represents R3, and W is -NR5R8 in which R5 and Rs have meanings as defined 
herein may be obtained from compounds of fonnula (IV) using methods described herein or 
modifications thereof, or using methods well known in the art such as a reductive amination 
reaction. 

Compounds of formula {!') wherein Ri. R2, R3'. R4, X and Y have meanings as defined 
herein, and W* Is -C{0)NR6R7 in which Re and R7 have meanings as defined herein may be 
prepared by reacting an activated derivative of a carboxylic acid of the formula 

^1 9 R 

O 

wherein Ri, R2, R3, R4, X and Y have meaning as defined herein, with an amine or an acid 
addition salt thereof of the formula 

HNReRy (VI) 

wherein Re and R7 have meanings as defined herein. Carboxylic acids of formula (V),and 
amines of formula (Vi) may be prepared according to niethods described herein or 
modifications thereof, or using methods well known in the art. 

Compounds of formula (V) wherein W is hydroxy, and wherein Ri, R2, R3 , R4, X and Y have 
meaning as defined herein may be converted to compounds of formula (!') wherein W is 
-OR9 or -OC(0)NR6R7 in which Re, R7 and R9 have meanings as defined herein, according to 
methods described herein or modifications thereof, or using methods well known in the art, 
e.g., compounds of formula (1') wherein W is hydroxy may be treated with an O-derivatizing 
agent such as an alkyi or acyl halide or an isocyanate in the presence of a base such as 
potassium* or cesium carbonate, or an organic base such as triethylamine, 
diisopropylethylamlne or A/-methylmorpholine in an inert solvent or a mixture of solvents such 
as acetonitrile, dichloromethane, /V,A/-dlmethylfomiamide or tetrahydrofuran. Alternatively, 
compounds of formula (!') wherein .W* is hydroxy may be treated with alcohols of formula 
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RgOH under Mitsunobu conditions, e.g., in the presence of triphenylphoshine and diethyl 
azodicarboxylate in an organic solvent such as tetrahydrofuran, to afford compounds of 
formula (!'). 

Compounds of formula (!') wherein Ri, R2, R4, X, Y and W have meanings as defined 
herein, and R3' is a group convertible to R3, may be converted to compounds of formula (1') 
wherein R3' represents R3 using methods described herein or modifications thereof, or using 
methods well known In the art, e.g., compounds of formula (1') wherein R3' is hydrogen may 
be treated with an alkyi halide such as iodomethane or bromoethane in the presence of a 
base such as sodium hydride in an organic solvent such as A/,A/-dimethylformamide or 
tetrahydrofuran to afford compounds of formula (I*) wherein Ra' represents R3 such as methyl 
or ethyl, respectively. 

Compounds of formula (la), (lb), (Ic), (Id), (le), (If), (Ig), (Ij) and (Ik) wherein Ri, R2, R10, R13, 
Ri4, R16, W, X, Y. Z and m, respectively, have meanings as defined herein, may be prepared 
similarly as described herein or modifications thereof, or using methods well known in the 
art. 

The starting compounds and intermediates which are converted to the compounds of the 
invention in a manner described herein, functional groups present, such as amino, thiol, 
oarboxyl, and hydroxy groups, are optionally protected by conventional protectirigTgroups 
that are common in preparative organic chemistry. Protected amino, thiol, carboxyl, and 
hydroxy groups are those that can be converted under mild conditions into free amino; thiol, 
carboxyl and hydroxy groups wthout the molecular frahiework being destroyed or other 
undesired side reactions taking place. 

The purpose of introducing protecting groups is to protect the functional groups from 
undesired reactions with reaction components under the conditions used for carrying out a 
desired chemical transformation. The need and choice of protecting groups for a particular 
reaction is known to those skilled in the art and depends on the nature of the functional 
group to be protected (hydroxy group, amino group, etc.), the structure and stability of the 
nhoiecule of which the substituent is a part and the reaction conditions. 

Well-known protecting groups that meet these conditions and their introduction and removal 
are described, e.g., in McOmie, ""Protective Groups in Organic Ctiemistry, Plenum Press, 
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London, NY (1973); and Greene and Wuts, ''Protective Groups in Organic Synttiesis'\ John 
Wiley and Sons. Inc., NY (1999). 

The above-mentioned reactions are carried out according to standard methods, in the 
presence or absence of diluent, preferably such as aref inert to the reagents and are solvents 
thereof, of catalysts, condensing or said other agents respectively and/or inert atmospheres, 
at low temperatures, room temperature or elevated temperatures (preferably at or near the 
boiling point of the solvents used), and at atmospheriaor super-atmospheric pressure. The 
preferred solvents, catalysts and reaction conditions are set forth in the appended illustrative 
Examples. 

The invention further includes any variant of the present processes, in which an intermediate 
product obtainable at any stage thereof is used as starting material and the remaining steps 
are carried out, or in which the starting materials are formed in situ under the reaction 
conditions; or in which the reaction components are used in the form of their salts or optically 
pure antipodes. 

Compounds of the invention and intermediates can also be converted into each other 
according to methods generally known per se. 

The invention also relates to any novel starting materials and processes for their- 
manufacture. 

Depending on the choice of starting materials and methods, the new compounds may^^be in 
the form of one of the possible isomers or mixtures thereof, for example, as substantially 
pure geometric (cis or trans) isomers, optical isomers (antipodes), racemates, or mixtures 
thereof. The aforesaid possible isomers or rpixtures thereof are within the purview of this 
invention. 

Any resulting mixtures of isomers can be separated on the basis of the physico-chemical 
differences of the constituents, into the pure geometric or optical isomers, diastereoisomers, 
racemates, for example by chromatography and/or fractional crystallization. 

Any resulting racemates of final products or intermediates can be resolved into the optical 
antipodes by known methods, e.g., by separation of the diastereoisomeric salts thereof, 
obtained with an optically active acid or base, and liberating the optically active acidic or 
basic compound. The carboxylic acid intermediates can thus be resolved into their optical 
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antipodes, e.g., by fractional crystallization of D- or L-{alpha-methyIbenzylamine, 
cinchonidine, cinchonine, quinine, quinidine, ephedrine, dehydroabietylamine, brucine or 
s'trychninel-salts. Racemic products can also be resolved by chiral chromatography, e.g., 
high pressure liquid chromatography using a chiral adsorbent. 

Finally, compounds of the invention are either obtained in the free form, or as a salt thereof if 
salt forming groups are present. 

Acidic compounds of the invention may be converted into salts with pharmaceutically 
acceptable bases, e.g., an aqueous alkali metal hydroxide, advantageously in the presence 
of an ethereal or alcoholic solvent, such as a lower alkanoL From the solutions of the latter, 
the salts m^y be precipitated with ethers, e.g., diethyl ether. Resulting salts may be 
converted into the free compounds by treatment with acids. These or other salts can also be 
used for purification of the compounds obtained. 

Compounds of the invention having basic groups can be converted into acid addition salts, 
especially pharmaceutically acceptable salts. These are formed, for example, with inorganic 
acids, such as mineral acids, for example sulfuric acid, a phosphoric or hydrohalic acid, or 
with organic carboxylic acids, such as (Ci-C4)-alkanecarboxylic acids which, for example, are 
unsubstituted or substituted by halogen, for example acetic acid, such as saturated or 
unsaturated dicarboxylic acids, for example, oxalic, succinic, maleic or fumaric aadrBfiTch as 
hydroxy-carboxylic acids, for example glycolic, lactic, malic, tartaric or citric acid, such as 
amino acids, for example aspartic or glutamic acid, or vyith organic sulfonicabids. such as 
(Ci-C4)-alkyl-sulfonic acids (for example methanesulfonic acid) or arylsulfonic acids which 
are unsubstituted or substituted (for example by halogen). Prefenred are salts formed with 
hydrochloric acid, methanesulfonic acid and maleic acid. 

In view of the close relationship between the free compounds and the compounds in the 
form of their salts, whenever a compound is referred to in this context, a corresponding salt 
is also intended, provided such is possible or appropriate under the circumstances. 

TJie compounds, including ttieir salts, can also be obtained in the form of their hydrates, or 
include other solvents used for their crystallization. 

The pharmaceutical compositions according to the invention are those suitable for enteral, 
such as oral or rectal, transdermal and parenteral administration to mammals, including 
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man, for the treatment of conditions associated with increased 1 1p-HSD1 oxoreductase 
activity which can lead to elevated local tissue concentrations of hormonally active 
glucocorticoids, such as Cortisol in man. Such conditions include Syndrome-X, dyslipidemia, 
hypertension, central obesity, and insulin resistance and hyperglycemia in Type 2 diabetes. 
The said pharmaceutical compositions comprise a therapeutically effective amount of a 
pharmacologically active compound of the instant invention, alone or in combination with 
another therapeutic agent and one or more pharmaceutically acceptable carriers. 

The pharmacologically active compounds of the invention may be employed in the 
manufacture of pharmaceutical compositions comprising a therapeutically effective amount 
thereof in cqnjunction or admixture with excipients or carriers suitable for either enteral or 
parenteral Application. Preferred are tablets and gelatin capsules comprising the active 
ingredient together wiOi a) diluents, e.g., lactose, dextrose, sucrose, mannitol, sorbitol; 
cellulose and/or glycine; b) lubricants, e.g.. silica^ talcum, stearic acid, its magnesium or 
calcium salt and/or polyethyleneglycol; for tablets also c) binders, e.g., magnesium 
aluminum silicate, starch paste, gelatin, tragacanth, methylcellulose, sodium 
carboxymethylcellulose and or polyvinylpynrolidone; if desired d) disintegrants, e.g., starches, 
agar, alginic acid or its sodium salt, or effervescent mijctures; and/or e) absorbants, 
colorants, flavors and sweeteners. Injectable compositions are preferably aqueous isotonic 
splutions or suspensions, and suppositories are advantageously prepared from fatty^ 
emulsions or suspensions. Said compositions may be sterilized and/or contain adjuvants, 
such as preserving, stabilizing, wetting or emulsifying agents, solution promoters, sglts for 
regulating the osmotic pressure and/or buffers. In addition, they may also contain other 
therapeutically.valuable substances. Said compositions are prepared according to 
conventional mixing, granulating or coating metiiods, respectively, and contain about 0.1 to 
75%, preferably about 1 to 50%, of the active ingredient. 

Suitable formulations for transdermal application include a therapeutically effective amount 
of a compound of the invention with carrier. Advantageous carriers include absorbable 
pharmacologically acceptable solvents to assist passage through the skin of Uie host. 
Characteristically, transdermal devices are in the form of a bandage comprising a backing 
member, a reservoir containing the compound optionally with carriers, optionally a rate 
controlling barrier to deliver the compound of the skin of the host at a controlled and 
predetermined rate over a prolonged period of time, and means to secure the device to the 
skin. 
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The pharmaceutical formulations contain a therapeutically effective amount of a compound 
of the invention as defined above, either alone or in a combination with another therapeutic 
SQent, e.g., each at an effective therapeutic dose as reported in the art. Such therapeutic 
agents include insulin, insulin derivatives and mimetics; insulin secretagogues, such as the 
sulfonylureas, e.g.. Glipizide, glyburide and Amaryl; insulinotropic sulfonylurea receptor 
ligands, such as meglitinides, e.g., nateglinide and repagiinide; PPARa and/or PPARy 
(peroxisome proliferator-activated receptor) ligands such as MCC-555, MK767, L-1 65041, 
GW7282 or thiazolidlnediones such as rosiglitazone, pioglitazone, troglitazone; insulin 
sensitizers, such as protein tyrosine phosphatase-1 B (PTP-1B) inhibitors such as PTP-112; 
GSK3 (glycogen synthase kinase-3) inhibitors such as SB-517955, SB-41 95052, SB- 
216763, NN-57-05441, NN-57-05445 or RXR ligands such as GW-0791, AGN-194204; 
sodium-deplendent glucose cotransporter inhibitors, such as T-1095, glycogen 
phosphorylase A inhibitors, such as BAY R3401; biguanides, such as metformin; alpha- 
glucosidase inhibitors, such as acarbose; GLP-1 (glucagon like peptide-1), GLP-1 analogs, 
such as Exendin-4. and GLP-1 mimetics; DPPIV (dipeptidyl peptidase IV) inhibitors such as 
LAF237; hypolipidemic agents, such as 3-hydroxy-3-methyl-glutaryl coenzyme A (HMG-CoA) 
reductase inhibitors, e.g., lovastatin, pitavastatin, sinnivastatin, pravastatin, cerivastatin. 
mevastatin, velostatin. fluvastatin, dalvastatin, atorvastatin, rosuvastatin and rivastatin, 
squalene synthase inhibitors or FXR (famesoid X receptor) and LXR (liver X receptor) 
ligands, cholestyramine, fibrates, nicotinic acid and aspirin, anti-obesity agents, sucn as 
oriistat, anti-hypertensive agents, inotropic agents and hypolipidemic agents, e.g.. loop 
diuretics, such as ethacrynic acid, furosemide and torsemide; angiotensin converting " 
enzyme (ACE) inhibitors, such as benazepril, captopril, enalapril, fosinopril, lisinopril, 
moexipril, perinodopril, quinapril, ramipril and trandolapril; inhibitors of the Na-K-ATPase 
membrane pump, such as digoxin; neutralendopeptidase (NEP) inhibitors; ACE/NEP 
inhibitors, such as omapatrilat. sampatrilat and fasldotril; angiotensin II antagonists, such as 
candesartan, eprosartan, irbesartan, losartan, telmisartan and valsartan, in particular 
valsartan; p-adrenergic receptor blockers, such as acebutolol, atenolol, betaxolol, bisoprolol, 
metoprolol. nadolol, propranolol, sotalol and timolol; inotropic agents, such as digoxin, 
dpbutamine and milrinone; calcium channel blockers, such as amiodipine, bepridil. diltiazem, 
felodipine,. nicardipine, nimodlpine. nifedipine, nisoldipine and verapamil. Other specific 
antidiabetic compounds are described by Patel Mona (Expert Opin Investig Dmgs. 2003 Apr; 
12(4):623-33) in the figures 1 to 7, which are herein incorporated by reference. A 
compound of the present Invention nnay be administered either simultaneously, before or 
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after the other active ingredient, either separately by the same or different route of 
administration or together in the same pharmaceutical formulation. 

The structure of the active agents identified by code numbers, generic or trade names may 
be taken from the actual edition of the standard compendium "The Merck Index" or from 
databases, e.g. Patents International (e.g. IMS World Publications). The conresponding 
content thereof is hereby incorporated by reference- 
Thus in an additional aspect the present invention concems a pharmaceutical composition 
comprising a therapeutically effective amount of a compound of the invention in combination 
with one or more pharmaceutically acceptable carriers. 

In a further*aspect the present invention concems a pharmaceutical composition comprising 
a therapeutically effective amount of a compound of the invention in combination vwth a 
therapeutically effective amount of another therapeutic agent, preferably selected from anti- 
diabetics, hypolipidemic agents, anti-obesity agents, anti-hypertensive agents or inotropic 
agents, most preferably from antidiabetics or hypolipidemic agents as described above. 

A pharmaceutical composition as described above for use as a medicament 

Use of a pharmaceutical composition or combination as described above for the preparation 
of a medicament for the treatment of conditions associated with 11p-HSD1 oxoreductase 
activity, preferably, impaired glucose tolerance. Type 1 or Type 2 diabetes, jnsulin 
resistance, dyslipidemia, metabolic Syndrome X and central obesity, more preferabl^.^Type 2 
diabetes, impaired glucose tolerance and central obesity. 

A pharmaceutical composition as described above for the treatment of conditions 
associated with 11p-HSD1 oxoreductase activity, preferably, impaired glucose tolerance, 
Type 1 or Type 2 diabetes, insulin resistance, dyslipidemia, metabolic Syndrome X and 
central obesity. 

A unit dosage for a mammal of about 50 to 70 kg may contain between about 1 mg and 
1000 mg, advantageously between about 5 to 500 mg of the active ingredient. The 
therapeutically effective dosage of active compound is dependent on the species of warm- 
blooded animal (mammal), the body weight, age and individual condition, on the form of 
administration, and on the compound involved. 
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The compounds of the present invention are inhibitors of 1ip-HSD1, and thus may be 
employed for the treatment of conditions associated with increased 1 ip-HSD1 oxoreductase 
activity. Such compounds may therefore be employed for the treatment of conditions in 
which elevated local tissue concentrations of hormonally active glucocorticoids, such as 
Cortisol in man, are implicated, e.g., Syndrome-X, dysllpidemia, hypertension, central 
obesity, and insulin resistance and hyperglycemia in Type 2 diabetes. 

Thus, in an additional embodiment, the present invention relates to: 
A compound of the invention for use as a medicament. 

The use of a compound of the invention for the preparation of a pharmaceutical composition 
for the prevention and/or treatment of conditions associated with increased 11p-HSDT 
oxoreductase activity. 

A pharmaceutical composition, for use in conditions associated with 1 1p-HSD1 
oxoreductase activity comprising a compound of formula (I) in free form or pharmaceuticalty 
acceptable salt form in association with a pharmaceutically acceptable diluent or carrier 
therefore. 

A method for the prevention and/or treatment of conditions associated with 1 1 p-HSDI 
oxoreductase activity, which comprises administering a therapeutically effective amount of a 
compound of the present invention. 

In accordance with the foregoing the present invention provides In a yet further aspect: 

A therapeutic combination, e.g. a kit, kit of parts e.g. for use in any method as defined 
herein, comprising a compound of formula (I), in free form or in pharmaceutically acceptable 
salt form, to be used concomitantly or in sequence with at least one pharmaceutical 
composition comprising at least another therapeutic agent, preferably selected from 
antidiabetics, hypolipidemic agents, anti-obesity agents, anti-hypertensive agents or 
inotropic agents. The kit may comprise instructions for its administration. 

A kit of parts comprising 

(0 a phanmaceuticai composition of the invention, (ii ) a pharmaceutical composition 
comprising a compound selected from an antidiabetic, anti-obesity agent, anti-hypertensive 
agent, inotropic agent or hypolipidemic agent, or a pharmaceutically acceptable salt thereof, 
in the form of two separate units of the components (i) to (ii). 
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A methcxJ as defined above comprising co-administration, e.g. concomitantly or in sequence, 
of a therapeutically effective amount of a compound of formula (I) in free form or in 
pfiarmaceutically acceptable salt form, and a second drug substance, said second drug 
substance being a antidiabetic, anti-obesity agent, anti-hypertensive agent, inotropic agent 
or hypolipidemic agent, e.g. as indicated above. 

Preferably, a compound of the invention is administered to a mammal in need thereof: 

Preferably, a compound of the Invention is used for the treatment of a disease which 
responds to inhibition of 1 1 p-HSD1 oxoreductase activity. 

Preferably, the conditions associated with increased 1 1p-HSD1 oxoreductase activity are 
selected frdm impaired glucose tolerance. Type 1 or Type 2 diabetes, insulin resistance, 
dyslipidemia, metabolic Syndrome X and central obesity, most preferably Type 2 diabetes, 
impaired glucose tolerance and central obesity. : 

A method or use according to the invention which comprises administering said compound in 
combination with a therapeutically effective amount of an antidiabetic agent, anti-obesity 
agent, anti-hypertensive agent, inotropic agent or hypolipidemic agent. 

A method or use according to the invention which comprises administering said,cocnpjDund in 
the form of a pharmaceutical composition as described herein. 

As used throughout the specification and in the claims, the term "treatmenr embraces all the 
different forms or modes of treatment as known to those of the pertinent art and in particular 
includes preventive, curative, delay of progression and palliative treatment 

The above-cited properties are demonstrable in vitro and in vivo tests, using advantageously 
mammals, e.g., mice, rats, dogs, monkeys or isolated organs, tissues and preparations 
thereof. Said compounds can be applied in vitro in the form of solutions, e.g.,^ preferably 
aqueous solutions, and in vivo either enterally, parenterally, advantageously intravenously, 
e.g., as a suspension or in aqueous solution. The dosage in vitro may range between about 

^ -3 -9 

10 molar and 10 molar concentrations. A therapeutically effective amount in vivo may 
range depending on the route of adminlstraton, between about 1 and 500 mg/kg, preferably 
between about 5 and 100 mg/kg. 
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The activity of a compound according to the present invention can be assessed by the 
following methods or methods well described in the art: 

The in vitro inhibition of human recombinant 1 1P-HSD1 is detenmined as follows: 

Recombinant human 1 1p-HSD1 is expressed In yeast Pichia pastoris. Cultures are grown at 
30**C for 3 days in the presence of methanol to induce enzyme expression. The microsomal 
fraction overexpressing 1 1p-HSD1 is prepared from the cell homogenate and used as the 
enzyme source for primary screening. A test compound at the desired concentration is pre- 
incubated for 10 min at RT with 3 pg of the microsomal protein in 50 mM sodium phosphate, 
pH 7.5. in a total volume of 80 pL. The enzyme reaction is initiated by adding 20 pL of a 

mixture containing 5 mM NADPH, 500 nM cortisone, and 80.000 dpm of [^H]cortlsone In the 

i ^ ' 

same buffer and is terminated by ethyl acetate after incubation for 90 min at 37'*C. The 

production of [^H]cortisol is quantitated upon separation from [^H]cortisone by a Cia column 

on HPLC equipped with a radioactivity detector. Glycerrhetinic acid, a known inhibitor of 

11p-HSD1, is used as a standard. 

The in vitro inhibition of human 1 1 p-HSD2 is determined as follows: 

The SW-620 human colon carcinoma cell line is obtained from the American Type Culture 
Collection (ATCC). Cells are plated at a density of 8-10 x 10"^ cells/cm^ in DMEM/F12 
Containing 5% BCS, 100 U/mL penicillin, 100 pg/mL streptomycin and 0.25 pg/L 
amphotericin B. Cultures are grown to 80-90% confluence in a humidified atmosphere of 5% 
CO2 at 37**C. The medium is changed to serum-free, phenol red-free DMEM/F12 at 24 h 
before harvesting the cells. 

After 24 h in serum-free medium, cultured SW-620 cells are rinsed and scraped in Kreb's- 
Ringer buffer, pH 7.4, containing 1 mM EDTA, 2 pg/mL aprotinin, 10 pM leupeptin and 1 pM 
pepstatin. After sonication (30 seconds) and low speed centrifugation (2,000 rpm, 5 min) to 
remove cellular debris, the supernatant is collected and used to determine enzyme activity 
and protein concentration (BCA, Pierce, Rockford, IL). 

Dehydrogenase activity is quantified by measuring the conversion of [^H]cortisol to 
[^Hjcortisone using lysates of SW-620 cells as the enzyme source. The assay is performed 
in tubes containing Kreb's-Ringer buffer pH 7.4, with 0.20 mM NAD and 200,000 dpm of 
[^H]cortisol and a test compound In a total volume of 1 mL. The tubes are preincubated for 
10 min at 37**C before adding 200 pg of cell lysates to start the reaction. After incubation for 
1 h at 37*'C in a shaking water bath, the mixture is extracted with 2 volumes of ethyl acetate 
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and centrifuged for 10 min at 2,000 rpm. The organic layer is collected, dried under vacuum 
and resuspended in methanol. The dissolved residues are quantitatively transferred to thin 
layer plates and developed in chloroform-methanol (90:10). Unlabeled Cortisol and cortisone 
were used as reference markers. The TLC plates are scanned on a Bioscan radioimaging 
detector (Bioscan, Washington, DC), and the fractional conversion of Cortisol to cortisone is 
calculated. Enzyme activity is expressed as pmoles of product formed per mg protein per 
hour. Carbenoxolone and glycyrrhetinic acid are used as standards. 

The inhibition of cellular 1 1p-HSD1 activity in primary rat hepatocytes is determined as 
follows: 

Male Sprague-Dawley rats weighing 180-200 g are anesthetized with sodium pentobarbital 
(65 mg/kg). The liver is perfused in situ with calcium-free Earl's Balanced Salt Solution 
(BBSS) followed by EBBS containing 100-150 U/mL of collagenase, 1.8 mM CaCband 10 
mM HEPES, pH 7.4. The perfusefd liver is removed and aseptically placed in warm William's 
Medium E containing 10% BCS. After decapsulation, the organ is transferred to fresh 
medium and gently shaken to facilitate tissue dissociation and cell release. Hepatocytes are 
separated from nonparenchymal and dead cells by repeated low speed centrifugation. Cell 
viability is determined by trypan blue exclusion. 

Hepatocytes are plated on collagen coated dishes at a density of 1 x 10^ cells/cm^ in _ 
William's medium E containing 10% BCS, 100 U/mL penicillin, 100 pg/mL streptomycin, 0.25 
jjg/mL amphotericin B, 2 mM L-glutamine. 10 mM HEPES, 100 nM InsuHn an^d 1 nM 
dexamethasone. After 1 h the medium is changed to serum-free William's medium E 
supplemented as described above. Thereafter, the medium is replaced every 24 h. The 
cultures are maintained in a humidified atmosphere of 5% CO2 at 37**C, 

Enzyme activity is measured In the medium of primary cultures of rat hepatoc^es 48 h after 
plating the cells. The medium is aspirated and replaced with serum-free William's medium E 
containing 2 nM t^H]11-dehydrocorticosterone and a test compound and is incubated for 2 h. 
An aliquot of culture medium is removed at the end of the incubation and the mixture is 
extracted with 2 volumes of ethyl acetate, dried under vacuum and resuspended in 
methanol. The dissolved residues are quantitatively transferred to thin layer plates and 
developed in chloroform-methanol (90:10). The TLC plates are scanned on a Bioscan 
imaging detector and the fractional conversion of 1 l-dehydrocorticosterone to cortlcosterone 
is calculated. The cell layer is rinsed with cold phosphate-buffered saline and dissolved in 
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0.1 N NaOH/5% SDS for the determination of cellular protein (BCA, Pierce, Rockford, IL). 
Enzyme activity is expressed as pmoles of product fomried per mg protein per hour. 

Inhibition of corticosterone production in adrenalectomlzed (ADX) mice is detemnlned as 
follows: 

Bilateral adrenalectomy is performed in male mice of the CD1 strain (6 to 8 weeks of age. 
25-30 g body weight) through a lumbar laparotomy. After 10 days the animals are fasted for 
24 h. Compounds are administered orally at 25 mg/kg each at 2 and 4 h before sacrifice. A 
second group of animals receives carbenoxolone at the same dose, and a third group 
receives the vehicle (cornstarch). Homogenized liver samples are used to measure 
corticosterone concentration which is detenmined by radfoimmunoassay and is expressed as 
pg of corticbsterone per mg of liver protein. 

Illustrative of the invention are the compounds of the following examples: 



Example 


11P-HSD1 
iCso (nM) 


11P-HSD2 
% inhbition @ 10 |jM 


cellular 11 P-HSD1 
% inhibition @ 1 |jM 


ADX mice 
% change in corticosterone 


3-11 


1000 


26 


"80 


-69 


8-6 


6.5 


11 


54 


-57 


8-9 


543 


30 


75 


-53 


11-13 


563 


2 


90 


-7-3> 


13-4 


42 


44 


53 


-70" 


23-47 


2120 


49 


71 


-61 


33-21 


262 


45 


84 


-71 


35-15 


7.7 


34 


76 


-67 


38 


180 


10 


49 


-62 


48-37 


770 


29 


75 


-69 


48-65 


560 


30 


67 


-73 



The following Examples are intended to illustrate the Invention and are not to be construed 
as being limitations thereon. Temperatures are given in degrees Centrigrade. If not 
mentioned othenAnse, all evaporations are performed under reduced pressure, preferably 
between about 15 and 100 mmHg (= 20-133 mbar). The structure of final products, 
intermediates and starting materials is confirmed by standard analytical methods, e.g., 
microanalysis, melting point (mp) and spectroscopic characteristics (e.g., MS, IR, NMR). 
Abbreviations used are those conventional in the art. 



.20O4O65351A1_L> 



wo 2004/065351 



PCT/EP2004/000571 



-39- 



Example 1 

Af-Cyclohexylmethyl-4-fluorobenzoylamino-/V-methylbenzamide 

o 




A. 4-(4-Fluorobenzoylamino)benzoic acid ethyl ester 

To a solution of 5.06 g (30 tnmol) of ethyM-aminobenzoate and 3.92 g (30 mmol) of N,N- 
diisopropyletliylamine in 150 mL,of 1 ,2-dichloroethane is added 4.85 g (30 mmol) of 
4-fluorobenzoylchIoride dropwise while stirring under nitrogen at room temperature (RT). 
The mixture is stirred for 20 h further at RT. the precipitate which formed is collected by 
filtration to give 4-(4-fluorobenzoylamino)benzoic acid ethyl ester. The filtrate is 
concentrated and the concentrate is suspended in water and stirred until crystallization 
occurs. The precipitate is collected by filtration, washed with water, and dried to give a 
second crop of product: m.p. 172-174X; IR (KBr) 1706, 1655; API-MS 288 [M+lf ; NMR 
(DMSO-de) 1.32 (t, 3H), 4.30 (q. 2H). 7.39 (dd, 2H), 8.00 (m, 4H); 8.06 (m, 2H), 10.60 (s, 
1H). 

B. 4-(4-Fluorobenzoylamino)benzoic acid 

To a suspension of 1 .43 g (5 mmol) of the title A compound, 4-(4-fluorobenzoyl- 
amino)benzoic acid ethyl ester, 50 mL of water, and 50 mL of EtOH is addSd'S.S mL (5.5 
mmol) of 1 N aqueous sodium hydroxide (NaOH) dropwise while stirring at RT under 
nitrogen. The mixture is refluxed for i h, then cooled to RT and the solvent is removed until 
crystallization begins. The concentrate Is extracted with 50 mL of diethyl ether and the 
aqueous layer is acidified by the addition of 5.5 mL of 1 N aqueous hydrochloric add (HCI). 
The precipitate is collected by vacuum filtration, washed with water, and dried to give 4-[(4- 
fluorobenzoyl)amino]benzoic acid: m.p. >300*'C; IR (KBr) 1679, 1649; NMR (DMSO-c/5) 7.40 
(dd, 2H), 7.93 (m. 4H). 8.06 (m, 2H), 10.66 (s, 1H), 12.76 (broad s. 1H); API-MS 260.0 
[M+ir, 258.0 [M-ir. 

C. 4-(4-Fluorobenzoylamino)benzoyl chloride 

To a suspension of 3.11 g (12 mmol) of the title B compound, 4-(4-fluorobenzoyl- 
amino)benzoic acid and 300 mL of anhydrous toluene is added 0.19 g (2.4 mmol) of 
anhydrous pyridine followed by 2.07 g (17.5 mmol) of thionyl chloride while stinging at RT 
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under nitrogen. The mixture is stirred at 55**C for 21 h. After cooling to 0**C tlie precipitate is 
collected by vacuum filtration. Washed with toluene and cyclohexane, and dried to give 4-(4- 
fltiorobenzbylamino)benzoyl chloride: IR (KBr) 1773. 1748, 1675; NMR (DMSO-de) 7.39 (dd, 
2H). 7.93 (m, 4H), 8.07 (m, 2H), 10.60 (s, 1 H). 

b- W-Cyclohexylmethyl-4-fluorobenzoylamino-/V-methylbenzamide 

To a solution of 0.065 g (0.51 mmol) of AZ-methylcyclohexyl-methyiamine, 0.067 g (0.51 
mmol) of A/,/V-diisopropylethylamine and 20 mL of 1 ,2-dichloroethane is added 0.14 g (0.51 
mmol) of the title C compound, 4-[(4-fluorobenzoyl)amino]-ben2oyl chloride while stirring at 
RT under nitrogen. The mixture is stirred for 21 h at RT. The mixture is filtered and the 
filtrate is concentrated to an oil. ^The oil is suspended and stirred in 20 mL of water until 
crystallization occurs. The precipitate is collected by filtration and dried to give 
A/-cyclohexylmethyM-fluorobenzoylamino-A/-methylbenzamide: m.p. 158-160''C; IR (KBr) 
1674.6. 1604.1; API-MS 369 [M+lf, 367 [M-l]'; NMR (DMSO-dg) 0.68 (m, 1H), 1.19 (m. 
4H). 1.68 (m, 6H). 3.04 (d, 3H), 2:25 (d. 1H), 3.41 (d. 1H), 7.25 (t, 2H), 7.41 (t, 2H), 7.81 (d, 
2H), 8.01 (m. 2H). 

Alternatively, A/-cycIohexylmethyl-4-fIuorobenzoylamiho-N-methylbenzamide may be 
prepared as follows: 

A\ Ar-Cyclohexylmethyl-A/-4-nitrobenzamide 

A solution of 4-nitrobenzoyl chloride (8.00 g, 43.08 mmol) in 50 mL tetrahydrofuran (THF) is 
cooled to 0°C and treated sequentially with cyclohexylmethylamine (7.3 mL, 56.00 mmol) 
and A/-methylmorpholine (NMM, 7.1 mL, 64.62 mmol). The suspension is stirred af RT for 
17 h. The product, A/-cyclohexylmethyl-4-nitrobenzamide is collected by vacuum filtration to 
afford an off-white solid: NMR (DMSO-de) 0.86-1.08 (m, 2H), 1.12-1.26 (m, 3H), 1.51-1.74 
(m, 6H), 3.13 (t, 2H, J = 6.4), 8.17 (d, 2H, J = 73.8), 8.20 (d, 2H, J = 73.8), 8.77 (br t, 1H, J = 
5.3). 

B*. Ar*cyclohexylmethyl-N-methyl-4-nitrobenzamide 

A solution of the title A' compound, A/-cycIohexylmethyM-nitrobenzamide (2.62 g, 10.0 
mmol) in 50 mL of THF is treated with sodium hydride (720 mg, 18.0 mmol). After stirring at 
RT for 20 min, iodomethane (1.87 mL, 30.0 mmol) is added, and the reaction is stirred at RT 
for 16 h. the reaction is quenched with water, and the product is taken up in ethyl acetate 
(EtOAc). The organic layer is washed sequentially with saturated aqueous lithium chloride 
and brine, dried over anhydrous sodium sulfate (Na2S04), and concentrated. The residue is 
suspended in hexanes to solidify the product. The product is collected by vacuum filtration 
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to afford A/-cyclohexylmethyl-A/-methyl-4-nitrobenzamide as a yellow solid: NMR (CDCI3) 
0.55-0.67 (m. 1H), 1.01-1.33 (m, 4H). 1.56-1.77 (m, 6H), 2.91 (s. 1H). 3.04-3.09 (m. 3H), 
3:42 (d, 1H, J = 7.2), 7.52-7.58 (m, 2H), 8.28 (d, 2H, J = 8.7). 

C". 4-Amino-A/-cyclohexylmethyl-A^-niethylbenzamide 

A mixture of the title B' compound, A/-cyclohexylmethyl-W-methyl-4-nttrobenzamlde (2.20 g, 
7.91 rnmol) and 10% palladium-on-carbon (Pd/C, 330 mg) In 100 mL EtOH Is hydrogenated 
under 1 atm hydrogen at RT for 16 h. The catalyst is removed by vacuum filtration through 
celite. The residue is passed through a silica gel column (EtOAc) to afford 4-amino-A/- 
cydohexylmethyl-AZ-methylbenzamide as a thick, yellow oil: NMR (DMSO-c/g) 0.68-0.90 (br 
m, 2H), 1.07-1.27 (m, 3H). 1.50-.1.70 (br m. 6H), 2.90 (s, 3H), 3.22 (d, 2H, J = 7.2), 5.45 (s, 
1 H), 6.52 (<jl'. 2H, J = 8.7), 7.08 (d. 2H,, J = 7.9). 

D'. /V-Cyclohexylmethyl-4-fluorobenzoylamino-yV-methylbenzamide 

Under muttiparallel solution phasQ synthesis conditions, solutions of NMM (2.0 M in THF, 
126 pL, 0.225 mmol) and 4-fluorobenzoyl chloride (1.0 M in THF, 195 pL, 0.195 mmol) are 
dispensed sequentially into a vial containing a solution of the title C compound, 4-amlno-A(- 
cyc|phexylmethyl-A/-methylbenzamlde in A/,A/-dimethylformamide (DMF, 0.30 M. 4500 pL, 
0.15 mmol). The vial is shaken at RT for 5 h, then PS Trisamine (Argoscoop set at 0.5, 
Argonaut Technologies, Inc.) is added to the vial. The vial is shaken at RT for additional 16 
\}. The reaction mixture is filtered, acidified with 50 pL trrfiuoroacetic add (TFA)=^^and''parified 
by HPLC to afford A/-cyclohexylmethyl-4-fluorobenzoylamlno-A/-methylbenzamide:. API-MS 
369 [M+lf. 

Example 2 

The following compounds are prepared analogously to Example 1 by treating the title C 
compound in Example 1 with the appropriate activated derivative of a carboxylic acid. 

Compd Structure MS [m/z] Compd Structure MS [m/z] 




[M+ir 

409 



[M+ir 
423 
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Compd Structure MS [m/z] Compd Structure MS [mfe] 




Example 3 

The following compounds are prepared anaiogously to Examples 1 and 2 starting from 2- 
chIoro-4-nitrobenzoyl chloride and cyclohexylmethylamine and treating the intermediate 4- 
amino-2-chlorobenzamide derivative analogous to the title C compound in Example 1 wVn 
the appropriate W-derivatlzing agent, such as an activated derivative of a carboxylic acid, a 
chloroformate or an isoq^nate. 
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Compd Structure MS [m/z] Compd Structure MS [m/z] 




[M+ir 

448 



431 



367 



[M+ir 

367 



[M+1]* 
354 



[M+lf 
368 



[M+ir 

~396 



[M+ir 

391 



381 



Example 4 

Th& following compounds are prepared analogously to Examples 1 and 2 starting from 2- 
methoxy-4-nitrot>enzoyl chloride and cyciohexylmethylamine and treating the intermediate 4- 
amino-2-methoxybenzamide derivative analogous to the title C compound in Example 1 with 
the appropriate AZ-derivatizing agent, such as an activated derivative of a carboxyllc acid. 
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Compd 


Structure 


MS [m/z] 


Compd 


Structure 


MS [m/z] 


4-1 




481 


4-2 




[M+l]* 
415 


4-3 




[M+l]* 
399 


4-4 


o 


[M+IJ* 
467 


4-5 


o 


[M+1]* 
449 


4-6 


o 


[M+1]* 
411 


4-7 


jXJ ' 


tM+lf 
406 


4-8 


o 

1 


lM+1]* 
441 


4-9 


o 


[M+lf 
473 


4-10 




[M+IJ* 
386 


4-11 




[M+1]* 
449 


4-12 . 


o 


[M+1]* 
387 



Example 5 

4-(4-Chlorobenzylamino)-Ar-cyclohexylmethyl-/V-methylbenzanriide 




A. {4-[(Cyclohexylmethyl)methylcarbamoyl]phenyl}carbamlc acid allyl ester 

A solution of the title C compound In Exannple 1 , 4-amino-A/-cyclohexylnnethyl-A/- 
methylbenzamide (500 mg, 2.03 mmol) in 20 mL THF at 0°C is treated sequentially with 
NMM (0.29 mL, 2.64 mmol) and allyl chlorformate (0.24 mL, 2.24 mmol). The reaction Is 
stirred at 0°C for 4 h, then partitioned between EtOAc and water. The organic layer is 
washed with brine, dried over anhydrous Na2S04, and concentrated to afford 
{4-[{cyclohexylmethyl)methylcarbamoyl]phenyl}carbamic acid allyl ester as a yellow oil: NMR 
(CDCI3) 0.55-0.72 (br m, 2H), 1.00-1.32 (br m, 4H). 1,55-1.80 (br m, 6H), 2.96-3.03 (m, 3H). 
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3.10-3.45 (br m, 2H), 4.68 (d. 2H, J = 5.9), 5.26-5.40 (m, 2H), 5.91-6.04 (m. 1H), 6.83 (s. 
1H), 7.35-7.43 (m,4H). 

B. 4-(4-Chlorobenzylammo)-yV*cyclohexyImethyl-/7-methylbenzamide 

The sodium salt of the title A compound, {4-[(cyclohexylmethyl)methylcarbamoyl]- 
phenyl}carbamic acid ally! ester is prepared in a 3 mL volumetric flask by dissolving the title 
A compound (330 mg. 1.00 mmol) in 2 mL of THF. adding NaH (60% suspension in mineral 
oil, 44 mg, 1.1 mmol), and diluting the mixture to 3 mL of total volume with DMF. The 
mixture is shaken for 10 min and used immediately. 

Under multiparallel solution phase synthesis conditions, solutions of the sodium salt (0.33 M 
450 pL, 0.15 mmol) and 4-chlor6benzyl bromide (2.0 M in THF, 98 pL, 0.195 mmol) are 
dispensed sequentially into a vial. The vial is shaken at RT for 16 h, then morpholine.(40 pL, 
0.45 mmol) and solutions of 3,3\3"-phoshinidynetris(benzenesulfonic acid) trisodlum salt 
(0.15 M in water, 200 pL, 0.03 mnriol), and palladium(h) acetate in acetonitrile (0.10 M, 150 
pL, 0.15 mmol) are dispensed into the vial, and the vial is shaken for 30 min. The reaction 
mixture is filtered, acidified with 50 pL TFA, and purified by HPLC to afford 4-(4- 
chloroben2ylamino)-A/-cyclohexylmethyl-A/-methylbenzamide: API-MS 371 [M+lf. 

Example 6 

The following compounds are prepared analogously to Example 5 by converting^thejitje A 
compound in Example 5 to its sodium salt, treating the sodium salt with the appropriate 
alkylating agent followed by deallylation. 



Compd Structure MS [m/z] Compd Structure MS [m/z] 
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Compd Structure 


MS [m/z] Compd 


Structure 


MS [m/z] 


F ll 


6-12 

404 




[M+1]* 
437 


f 

O 

e-13 ^.iy~ro 


f^"""'* 6-14 
355 

^' 




[M+lf 
411 



Example 7 

The following compounds are prepared analogously to Examples 1 and 2. 



Compd Structure MS [m/z] Compd Structure MS [m/z] 
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Compd Structure MS [m/z] Compd Structure MS [m/z] 



7-17 



7-19 



7-21 



7-23 



7-25 



-7-27 




tM+1]* 
383 



[M+IJ* 
360 



[M+lf 
372 



[M+IJ* 
386 



IM+lf 
379 



[M+.1J* 
393 



Example 8 

The following compounds are prepared analogously to Example 1. 

Compd Structure MS [m/z] Compd Structure MS [m/z] 




' [M+1]* 
418 



IM+ir 
390 



[M+l]* 
336 
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Compd Structure MS [m/z] Compd Structure MS [m/z] 




Example 9 

2,4-DichIoro-WK4-[(4aS^8aR*)-octahydro-1 (2H)-qumollne-1 -carbonyfl 
benzamide 




H 



A. (4-Nltrophenyl)-(4aS*,8aR*)-octahydro-1 {2H)-qulnolin-1 -yl-methanone 

To a solution of 10.0 g (71.8 mmol) of decahydroquinolrne and 18.6 g (144 mmolXof*, ^ 
dlisopropylethylamine in 150 mL of dichloromethane cooled in an ice bath is added dropwise 
a solution of 1 3.33 g (71 .8 mmol) of 4-nitrobenzoyl chloride. The mixture is stinred at RT for 
18 h, then washed twice with 1 N aqueous HCK The organic phase Is dried over anhydrous 
Na2S04 and the solvent is removed under reduced pressure. The residue is crystallized 
three times from diethyl ether/hexane then a final time from diethyl ether to give the trans 
product, (4-nitrophenylH4aS*,8aR*)-octahydro-1(2H)-quinolin-1-yl-methanone: m.p. 84- 
87^C; NMR (CDCI3) 8.26 (d, 2H, J = 7), 7.55 (d, 2H, J = 7), 3.55-3.45 (m. 1H), 3.43 - 3.24 
(m. 2H), 2.27 (m, 1 H), 1 .87-1 .04 (m, 12H). 

Alternatively, if the crude residue is chromatographed four times using hexane/EtOAc 
(60:40) as the eluent, the trans isomer can be separated from the cis isomer, (4-nltrophenyl)- 
(4aR*,8aR*)-octahydro-1(2H)-quinolin-1-yl-methanone: m.p. lOS-IOe^'C; NMR (CDCI3) 8.28 
(m, 2H), 7.53 (d, 2H, J = 7), 4.82-4.51 (m, 1H), 3.54 - 3.25 (m, 1H), 3.22 - 2.77 (m, 1H), 
2.08-0.90 (m 13H). 

B. (4-Amlnophenyl).(4aS*,8aR*)-octahydro-1(2H)-quinolln-1-yl-methanone 
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A mixture of the title A compound, (4'nitrophenyl)-(4aS*,8aR>octahydro-1(2H)-quinolin-1-yl- 
methanone (2.0 g) and of 10% Pd/C (200 mg) in 100 mL ethanol (EtOH) is hydrogenated at 
i'alm for h. The catalyst is removed by vacuum filtration through Celite, and the filtrate is 
concentrated to give (4-aminophenyl)-(4aS*,8aR*)-octahydro-1(2H)-quinolin-1-yl-methanone. 
The product is used as such in the following step. 

C. 2,4-DichIoro-W-{4-I(4aS*,8aR*)-octahydro-1 (2H)-quinoline-1 -carbonyl]phenyI]- 
benzamide 

To a solution of the title B compound, (4-aminophenylH4aS*,8aR*)-octahydro-1(2H)- 
quinolin-1-yl-methanone (1.8 g, 6.9 mmol) and 1.8 g (13.8 mmol) of diisopropylethylamine in 
10 mL of dichloromethane is added dropv^se a solution of 1.4 g (6.9 mmol) of 
2,4-'d!chlorobenzoyl chloride. After the mixture is stinted at RT for 24 h, it is poured into 
EtOAc. The mixture is washed twice with 1 N aqueous HCl, once with 8% aqueous sodium 
bicarbonate (NaHCOa), and once with saturated sodium chloride. The organic phase is 
dried over sodium sulfate, the solvent is removed and the resulting solid is recrystallized 
from cold EtOH to give 2,4-dichIoro-A/-{4-[(4aR*.8aS*>-octahydro-1(2H)-quinoline-1- 
carbonylj-phenyljbenzamide: m.p. 212-214°C; NMRXDMSO-dg) 10.69 (s, 1H), 7.79 (d, 1H, 
J = 1.8), 7.73 (d, 2H. J = 8.4), 7.65 (d, 1H, J = 8.4), 7.57 (m, 1H), 7.36 (d, 2H, J = 8.4), 3.34 
(m, 3H), 2.10 (m, 1H), 1.77-0.98 (ra, 12H). 

Example 10 

2,4-Dichloro-W-{4-I(4aR*,8aR*)<>ctahydro-1(2H)-quinoline-1-carbonyllphenyI]^ 



A. (4-Amfnophenyl)-(4aR*,8aR*)-octahydro-1(2H)-quinolin-1-yI-methanone 

A solution of (4-nitrophenyl)-(4aR*,8aR*)-octahydro-1(2H)-quinolin-1-yl-methanone (200 mg, 
0.69 mmol), prepared in step A of Example 9, in 75 mL of EtOH is hydrogenated at 1 atm 
over 10% Pd/C (20 mg) for 18 h. The catalyst is removed by vacuum filtration and the 
filtrate is concentrated under reduced pressure to give (4-aminophenyl)-(4aR*,8aR*)- 
octahydro-1(2H)-quinolin-1-yl-methanone. 



benzamide 
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B. 4-Flouro-A/-{4-[(4aR*,8aR*)-octahydro-1 (2H)-quinoline-1 -carbonyl]phenyl]- 
beiizamide 

To a solution of the title A compound, (4-aminophenylH4aR*,8aR*)-octahydro-1(2H)- 
quinolin-1-yl-methanone (120 mg, 0.46 mmol) and 120 mg (0.92 mmol) of 
diisopropyiethylamine in 25 mL of dichloromethane is added 74 mg (0.47 mmol) of 
4-fluorobenzoyl chloride. The mixture is stirred at RT for 18 h then is washed with 1 N 
aqueous HCI and water. The organic phase is dried over sodium sulfate and the solvent is 
removed under reduced pressure to give an amorphous solid. This is recrystallized from 
EtOAc to give 4-flouro-A/-{4-[(4aR*,8aR*)-octahydro-1(2H)-quinoline-1-carbonyri- 
phenyljbenzamide: m.p. 134-136^C; NMR (CDCI3) 8.40 (m, 1H), 7.97 (m, 2H). 7.56 (m. 2H), 
7.31 (m, 2H), 7.17 (t. 2H). 4.80-4.46 (m, 1H), 3.79-3.50 (m, 1H), 3.15-2.72 (m. 1H), 
2.09-0.99 (m, 13H). 

Example 11 

The following compounds are prepared analogously to Examples 9 and 10 using either the 
title B compound in Example 9 or the title A compound in Example 10 and the appropriate N- 
derivatizing agent, such as an activated derivative of a carboxylic acid, a chloroformate, a 
sulfonyl chloride, an isocyanate or a thioisocyanate. 
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Structure 
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Structure 



MS [m/z] 
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IM+lf 
381 



[M+ir 

397 



[M+1]* 
439 



[M+l]* 
369 



[M+l]* 
363 



[M+1]* 
388 

[M+1]* 
329 

423 



(M+1]* 
419 



IM+1]* 
439 



[M+ir 
393 



{M+lf 
429 
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11-18 



11-20 



11-22 



11-24 



11-26 



11-28 



11-30 



11-32 



11-34 



11-36 







CD 

95 



[M+1]* 
369 

IM+1]* 
407 

[M+1]* 
356 



[M+IJ* 
366 



[M+l]* 
344 



[M+IJ* 
392 

[M+1]* 
372 



[M+1]* 
. 367 



[M+1]* 
385 



[M+1]* 
490 



[M+1]* 
364 

IM+1]* 
410 
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Hl-37 



11-39 



11-41 



11-43 



11-45 



11-47 



11-49 



11-51 



11-53 



11-55 



11-57 



J 1-59 



11-61 




[M+lf 
397 

[M+l]* 
431 



[M+lf 
343 



[M+l]* 
383 




^^"^B [M+1]* 

[M+1]* 

,>-0^^ 395 



[M+1]* 
431 




[M+IJ* 
526 



441 




[M+IJ* 
399 

M _ [M+1]* 

^/-a .411 

[M+1]* 
431 



11-38 



11-40 



11-42 



11-44 



11-46 



11-48 



11-50 



11-52 



11-54 



11-56 



11-58 



11-60 



11-62 



H 




0$ 



F 




[M+1]* 
360 

[M+1]* 
360 



[M+IJ* 
386 



[M+1]* 
384 



[M+1]* 
372 

[M+1]* 
364 

[M+1]* 
442 



[M+1]* 
353 

[M+1]* 
356 

[M+IJ* 
381 

[M+1]* 
381 



[M+1]* 
423 

[M+1]* 
377 
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Compd Structure MS [m/z] Compd Structure MS [m/z] 




[M+1]* 
405 



[M+1]* 
397 

[M+1]* 
393 



[M+1]* 
395 



[M+11* 
445 



[M+1]* 
369 

[M+1]* 
420 



Example 12 

The following compounds are prepared analogously to Example 9 starting" from 2-d:)loro-4- 
nitrobenzoyl chloride and decahydroquinoline and treating the intermediate 4-amino-2- 
chlorobenzamlde derivative analogous to the title B compound in Exanriple 9 vm'th the 
appropriate A^derivatlzing agent, such as an activated derivative of a carboxylic acid, a 
chloroformate or an isocyanate. 

Compd Structure MS [m/z] Compd Structure MS ImAz] 



12-1 



12-3 




[M+1]* 
461 



[M+1]* 
441 
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Compd Structure MS [m/z] Compd Structure MS [m/z] 



12-25 



12-27 



12-29 



12-31 



12-33 



. 12-35 




[M+l]* 
432 



[M+ir 
444 



[M+ir 
428 



[M+lf 
476 



nw+i]* 

473 



427 



Example 13 

The following compounds are prepared analogously to Example 9 starting from 2-methoxy- 
4-nitrobenzoyl chloride or 3-methoxy-4-nitrobenzoyl chloride and decahydro-quinoline, and 
treating the intermediate 4-amino!-2-methoxyben2amide or 4-amino-3-methoxybenzamide 
derivatives analogous to the title B compound in Example 9 or the title A compound in 
Example 10 with the appropriate AZ-derivatizing agent, such as an activated derivative of a 
carboxylic acid, a chioroformate or an isocyanate. 
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Compd Structure MS [m/z] Compd Structure MS [m/z] 




[M+IJ* 
424 



[M+ir 
458 



IM+ir 
440 



[M+ir 

424 



[M+ir 
411 



[M+lf 
461 



[M+lf 
461 



Example 14 

{3-ChIoro-4-C(4aS*,8aR*)-octahydro-1(2H)-qulnollne-1-carbonyl]phenyl>methyl 
carbamic acid 4-inethoxyphenyl ester 
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A {3-Chloro•^-[(4aS^8aR*)-octahydro-1(2H)-quinoline-1-carbonyl]phenyl}met^^ 
carbamic acid allyl ester 

• A,. 

A solution of the (4-amino-2-chlorophenyl)-octahydro-1(2H)-quinolin-1-yl-methanone, 
prepared as illustrated in Example 12, (730 mg, 2.50 mmol) in 20 mL THF is treated 
sequentially with NMM (0.41 mL, 3.75 mmoi) and allyl chlorformate (0.37 mL, 3.25 mmol). 
The reaction is stirred at RT for 16 h, then partioned between EtOAc and water. The organic 
'* layer is washed with brine, dried over anhydrous Na2S04, and concentrated to afford a 
yellow foam. The residue is taken up in 20 mL DMF and treated with sodium hydride 
(150 mg, 3.75 mmol). After stirring at RT for 10 min, iodomethane (0.20 mL, 3.25 mmol) is 
added. The reaction is stirred at RT for 4 h further, then quenched with saturated aqueous 
ammonium fchloride. The product is taken up in EtOAc and the organic layer is washed 
sequentially with saturated aqueous lithium chloride and brine, dried over anhydrous 
Na2S04, and concentrated to afford {3-chloro-4-[(4aS*,8aR*)-octahydro-1(2H)-quinolin-1- 
carbonyI]-phenyl}methylcarbamic 'acid allyl ester API-MS 391 [M+H]^. The product is used 
without purification. 

B. (2-Chloro-4*methylam!no-phenyl)-^4aS%8aR*)-octahydro-1(2H)-quinolin-1-y^^ 
methanone 

A solution of the title A compound, {3-chloro-4-[(4aS*,8aR*)-octahydro-1(2H)-quinoIin-1- 
carbonyl]-phenyl}methylcarbamic acid allyl ester (975 mg, 2.50 mmol) in 22 mL*^-=:^^^^- . 
acetonitrile/water (10:1) Is treated sequentially with morphollne (0.(55 mL, 7.5 mmol), . 
3,3',3"-phosplnidyne-tris(benzenesulfonic acid) trisodium salt (284 mg, 0.50 mmol) and 
pallaclium(ll) acetate (561 mg, 2.5 mmol). The mixture is stirred at RT for 3 h, ttien 
partitioned between EtOAc and water. Tfie organic layer is washed with brine, dried over 
anhydrous Na2S04. and concentrated. Purification by chromatography (eiuent 30% EtOAc 
in hexanes) affords (2-chioro-4-methyiamino-phenyl)-(4aS*.8aR*)-octahydro-1(2H)-quinolln- 
1-yl-methanone as a yellow oil: . NMR (DMSO-de) 1 .00-1.44 (m), 1.55-1.76 (m), 2.33 (br s, 
1H). 2.67 (d, 3H. J = 5.1), 2.92 (d, 1H. J = 6.4), 3.26 (br s), 3.56 (t. 2H, J = 4.5), 5.15-5.21 
(m. 1H). 5.73-5.86 (m, 1H), 6.16 (app q, 1H, J = 4.7). 6.48-6.51 (m, 2H), 6.89 (br s, VH); 
API-MS 3D7IM+H]*. 

C. {3-ChIoro-4-[(4aS*,8aR*)-octdhydro-quinoline-1-carbonyl]-phenyl}methyl- 
carbamic acid 4-niethoxyphenyl ester 

Under multiparallel solution phase synthesis conditions, a solutions of NMM (2.0 M in THF, 
150 pL, 0.30 mmol) and p-methoxyphenyl chlorofomnate (1.0 M in THF, 225 pL, 0.225 mmol) 
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are dispensed sequentially into a vial cx>ntaining a solution of the title B compound, (2-chloro- 
4-methylanriino-phenyl)-(4aS*,8aR*)«octahydro-1(2H)-quinolin-1-yl-methanone (0.43 M in 
DMF. 349 pL, 0.15 mmol). The vial is shaken at RT for 16 h, then an aqueous solution of 
lithium hydorxide (1.5 N, 150 pL. 0.225 mmol) is dispensed into the vial, and the vial is 
shaken for additional 15 min. The reaction mixture is acidified with 50 pL TFA, and 
purification on HPLC affords 3-chloro-4-[(4aS*,8aR*)-octahydro-1(2H)-quinollne-1-carbonyl]- 
phenyl}-methylcarbamic acid 4-methoxyphenyl ester: API-MS 458 [M+HJ*. 

Example 15 

1 -{3-Chloro-4-[(4aS'',8aR'')-octahydro-1 (2H)-quinoline-1 -carbonyl]phenyl}-3-(3- 
methoxyphenyl)-1 -methylurea' 




The title compound is prepared analogously to Example 14: API-MS 457 [M+H]*. 
Example 16 

1 ^3<J hloro^-t(4aS*3aR*)<>ctahydro-1 (2H)-quinoline-1 -carbonyl]-phenyl}-35^^ 
dichloro-benzyl)-1 -methylurea 




The title compound is prepared analogously to Example 14: API-MS 510 [M+H] 
Example 17 

2,4-Dichloro-N-[4-((4aS^8aR*)-octahyd^o-1(2H)-quinoline-1-carbonyl)-3-p^opo^^ 
phenyqbenzamide 
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A. 2-Hydroxy-4-nitrobenzolc acid 

• A mixture of 2-methoxy-4-nitrobenzoic acid (5.00 g, 25.38 mol), 25 mL 48% HBr, and 25 mL 
glacial acetic acid is heated at 90°C for 72 h. The mixture is cooled to RT and poured into 
ice-water. The product is collected by vacuum filtration, washed with water, and dried in a 
vacuum oven, at SO'C for 16 h to obtain 2-hydroxy-4-nitrobenzoic acid as a pale yellow solid: 
NMR (DMSO-de) 7.69-7.73 (m. 2H). 7.99-8.02 (m, 1H), 12.55 (brs. 1 H); API-MS 182 [IVI-HT. 

B. 2-Aliyloxy-4-nltrobenzoic acid ally! ester 

A solution of the title A compound. 2-hydroxy-4-nitrobenzoic acid (1.937 g, 10.58 mmot) in 40 
mL of DMI=^ is treated with sodium' hydride (931 mg, 23.28 mmol). After stinring at RT for 20 
min. allyl bromide (2.61 mL, 23.28 mmol) is added, and the reaction is strirred at RT for 16 h. 
The reaction is quenched with 1 N aqueous HCI, and the product is tal<en up in EtOAc. The 
organic layer is washed sequentially with saturated aqueous lithium chloride and brine, dried 
over anhydrous Na2S04, and concentrated. Purification by flash chromatography (10% 
EtOAc in hexane) affords 2-allyloxy-4-nitrobenzoic add allyl ester as a yellow oil^^lsiMig. 
(CDCIa) 4.72-4.74 (m. 2H). 4.83-4.86 (m, 2H). 5.29-5.67 (m, 4H), 5.97-6.13 (m, 2M), 7.80- 
7.94 (m, 3H). 

C. 2-Allyloxy-4-nitrobenzoic acid 

A solution of sodium hydride (1.13 g, 28.23 mmol) dissolved in 10 mL of water is added to a 
solution of the title B compound, 2-allytoxy-4-nitrobenzoic add allyl ester (1.49 g, 5.65 mmol) 
in 40 mL of THF. The reaction is stinred at RT for 16 h, then acidified with 1 N aqueous HCI. 
The product is taken up in EtOAc, and the organic layer is washed with brine, dried over 
anhydrous Na2S04. and concentrated to afford 2-allyloxy-4-nitroben2oic add as a pale 
yellow solid: NMR (CDCI3) 4.89 (d. 2H, J = 5.3), 5.48-5.61 (m, 2H), 6.05-6.18 (m, 1H), 7.84- 
7.98 (m. 2H), 8.29-8.33 (m, 1H). 

D. (2^Allyloxy-4-nitrophenyl)-[octahydro-1 (2H)-quinolin-1 -yl]-methanone 

Oxalyl chloride (0.65 mL, 7.47 mmol) is added dropwise to a solution of the title C 
compound, 2-allyloxy-4-nitroben2oic acid (1.11 g, 4.98 mmol) in 0.50 mL DMF and 40 mL 
CH2CI2 at 0*C. The reaction is stinred at 0°C for 1 h then NMM (1 .37 mL. 12.45 mmol) and 
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decahydroquinoline (832 mg, 5.97 mmol) are added sequentially. The reaction is warmed to 
RT and stirred for 3 h. The mixture is partitioned between EtOAc and 1 N aqueous NaOH. 
The organic layer is washed with brine, dried over anhydrous Na2S04, and concentrated. 
Purification by flash chromatography (25% EtOAc In hexane) affords (2-allyloxy-4- 
nitrophenyl)-[octahydro-1(2H)-quinonn-1-yI]-methanone as a yellow oil: NMR (CDCI3) 1.24- 
1.76 (m, 13H), 2.42 (br s, 1H). 3.01-3.58 (m. 2H), 4.64 (br s. 2HX 5.38 (app dd. 2H, J = 30.1, 
9.8). 5.96-5.99 (m, 1H). 7.33-7.42 (m, 1H). 7.73-7.89 (m, 2H); API-MS 345 [M+Hr. 

E. (4-Amiho-2--propoxyphenyI)-[octahydro-1(2H)^uinolin-1-yl]-nfiethanone 

A mixture of the title D compound. (2-allyloxy-4-nitrophenylHoctahydro-1(2H)-quinolin-1-yl]- 
methanone (f.15 g, 3.43 mmol)»and 10% Pd/C (50mg) in a mixture of 15 mL of EtOAc and 
15 rhL of E\OH Is hydrogenated under 1 atm hydrogen at RT for 16 h. The catalyst is 
removed by vacuum filtration through celite. The residue is purified by flash chromatography 
(50% EtOAc in hexane) to afford (4-amino-2-propoxy-phenyl)-[octahydro-1(2H)-quinolin-1- 
yQ-methanone as a yellow foam: NMR (DMSO-dJ 0.95 (t, 3H. J = 7.3). 1.15-1.72 (m, 15H), 
3.20 (br s. 3H), 3.80 (t, 2H. J = 6.4), 5.31 (brs, 2H). 6.10-6.17 (m. 2H), 6.71-6.79 (m, 1H); 
API-MS 317 [M+Hr. 

F. 2,4-DichIoro-W-[4-(octahydro-1 (2H)-quinoline-1 -carbonyl)-3-propoxyphenyl]- 
behzamide 

Under multiparallel solution phase synthesis conditions, a solution of NMM {Z.O'iHl irfTHF, 
135 pL, 0.27 mol) and a solution of 2,4-dichlorobenzoyl chloride (1.0 M in THF, 225 pL, 
0.225 mmol) are dispensed sequentially into a vial cx>ntalning a solution oftfie title E 
compound, (4-amino-2-propoxyphenyl)-[octahydro-1(2H)-quinolln-1-yl]-methanone (0.60 M In 
DMF, 250 pL. 0.15 mmol). The vial is shaken at RT for 16 h. A solution of aqueous lithium 
hydroxide (1.5 N, 100 pL, 0.15 mmol) is dispensed into the vial, and the vial Is shaken for 20 
min. The reaction mixture is acidified with 50 pL TFA and purified by HPLC to afford 2,4- 
dichloro-N-[4-(octahydro-1 (2H)^quinoline-1 -carbonyl)-3-propoxyphenyl]benzamide: API-MS 
489 [M+H]*. 

Example 18 

The following compounds are prepared analogously to Example 17 by treating the title E 
compound in Example 17 with the appropriate A/-derivatizing agent, such as an activated 
derivative of a carboxylic acid or a chloroformate. 
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Compd Structure MS {m/zj Compd Structure MS [m/z] 



18-1 



18-3 



18-5 



18-7 



18-9 



18-11 




Example 19 

W-<2-Acetylamino-4-[(4aS*,8aR*)-octahydro-quinoline-1-carbonyll-phenyI}-2,4-dichloro' 
benzamide 
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A. (4-Amino-3-nitrophenyl)-(4aS*,8aR*)-octahydro-1 (2H)-quinolin-1 -yl-methanone 

To ia solution of 8.5 g (59.2 mmol) of decahydroquinoline, 10.8 g (59.2 mmol) of 4-amino-3- 
nitrobenzoic acid, and 8.0 g (59.2 mmol) of l-hydroxybenzotriazole (HOBt) in 100 mL DMF is 
added 11.4 g (59.2 mmol) of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide (EDCI), The 
mixture is stirred at RT for 18 h, then water is added slowly. The resulting precipitate is 
filtered, washed with water and dried under vacuum. Recrystallization from methanol 
(MeOH) gives (4-amino-3-nitrophenylH4aS*,8aR*)-octahydro-1 (2H)-quinolin-1-yl- 
methanone: m.p. 212-215X; NMR (DMSO-dg) 7.97 (s. 1H), 7.69 (s, 2H), 7.43 (d, 1H, J = 
8.7), 7.03 (d, 1H. J = 9.0), 3.52-3.14 (m, 3H). 2.06 (d, 1H, J = 12.1), 1.81-0.93 (m, 12H). 

B. 2,4-Dichloro-Af-{2-nitro-4-[(4aS*,8aR*)-octahydrQ-1 (2H)-quinoline-1 -carbonyl]- 
phenyl}-b€{nzainide 

To a solution of 6.06 g (20 mmol) of the title A compound, (4-amino-3-nitro-phenyl)- 
(4aS*,8aR*)-octahydro-1(2H)-quinolln-1-yl-methanone and 0.7 g of 4-dimethyl-amlnopyridine 
(DMAP) In 70 mL pyridine Is added 4.6 g (21 mmol) of 2,4-dichlorobenzoyl chloride. The 
mixture is heated at 70**C for 1 h, then stirred at RT for 18 h. An additional 2.1 g of acid 
chloride Is added and the reaction mixture is heated at 85''C for 16 h. Pyridine is removed 
under reduced pressure to give a thick oil which is dissolved in dichloromethane and washed 
consecutively wrth water, 3 N aqueous HCI, and dilute ammonium hydroxide. The organic 
phase is dried over anhydrous Na2S04, the solvent is removed under reduced pressure.^and 
the residue is flash chromatographed using 1% MeOH in dichloromethane as the eluent to 
give2,4-dichloro-AK2-nitro-4-[(4aS*.8aR*)-octahydro-1(2H)-quinoline-1-carbonyl]-phepyl^ 
benzamide. An analytical sample is crystallized from diethyl ether/hexane: m.p. 165-1 ee^'C; 
NMR (CDCI3) 10.95 (s. 1H). 8.96 (d, 1H. J = 8.8), 8.34 (m, 1H), 7.76 (m, 1H). 7.69 (d, 1H, J 
= 8.1), 7.54 (m, 1H), 7.41 (m, 1H). 3.55-3.34 (m, 3H), 2.27 (m, 1H). 1.86-1.04 (m. 12H). 

C. AK2-Annino-4-[(4aS'^,8aR*)'-octahydro-1 (2H)-quinoline-1 -carbonyl}-phenyl}-2,4- 
dichloro-benzamide 

A mixture of 2.4 g (5 mmol) of the title B compound, 2,4-dichloro-A/-{2-nitro-4-[(4aS*,8aR*)- 
octahydro-1(2H)-quinoline-1-carbonyl]-phenyl}-benzamide and 0.7 g of 5% platinum on 
carbon (sultided) In 150 mL of MeOH/dichloromethane (1 :1) is hydrogenated at 50 psi for 3 
h. The catalyst is removed by filtration and the solvent is removed under reduced pressure 
to give a foam. Recrystallization from diethyl ether gives /V-{2-amino-4-[(4aS*,8aR*>- 
octahydro-1 (2H)-quinoline-1 -carbonyl}-phenyl}-2,4-dichloro-benzamide: mp 208-21 C^C; 
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NMR (CDCI3) 9.56 (s, 1H), 7.67 (d, 1H, J = 8.3), 7.46 (m, 1H), 7.35 (m, 1H). 7.03 (d, 1H, J = 
8.3), 6.66 (s. 1H), 6.55 (m. 1H);3.39-3.15 (m, 3H), 1.98 (m, 1H), 1.84-0.97 (m, 14H). 

D. Af-{2-Acetylamino-4-[(4aS*,8aR*)-octahydro-1 (2H)-quinoline-1 -carbonyl]-phenyl}- 
2,4*dichloro-benzamide 

To a solution of 178 mg (0.4 mmol) of the title C compound, A/-{2-amino-4-[(4aS*,8aR*)- 
octahydro-1(2H)-quinoline-1-carbonyI}-phenyl}-2,4-dichIoro-benzamide and 111 mg (i;i 
mmol) of triethylamine in 4 mL of dichloromethane is added 102 mg (1.0 mmol) of acetic 
anhydride. The mixture is stirred at RT for 18 h, then washed with water. The organic 
phase is dried over sodium sulfate and the solvent is removed under reduced pressure. The 
residue is flash chromatographed using 2% MeOH in dichloromethane as the eluent. The 
product is crystallized from diethyl ether to give A/-{2-acetylamino-4-[(4aS*,8aR*)-octahydro- 
1(2H)-quinoline-1-carbonyl]-phenyl}-2,4-dichloro-ben2amide: m.p. 187-188°C; NMR (CDCI3) 
9.96 (s, 1H), 8.53 (s, 1H). 7.63 (d, 1H, J = 8.3), 7.48 (m, 2H), 7.37 (m, 1H), 7.27 (m, 1H), 
6.87 (m, 1H). 3.33-3.17 (m, 3H), i.17 (s, 3H), 2.00 (m, 1H), 1.82-0.99 (m, 14H). 

Example 20 

N-{2-Benzoyiamino-4-[(4aS%8aR*)-octahydro-1(2H)-qumoline-1-carbonyl]-phenyl}-2,4- 
dichloro-benzamide 




Ph 

The title compound Is prepared analogously to Example 19: API-MS 551 [M+l]*. 
Example 21 

(4aS*,8aR*)-Octahydro-quinolln-1-yl-[4-(piperId!ne-1-carbonyl)-phenyi]-methanon^ 
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A. 4-((4aS*,8aR*)-Octahydro-1(2H)-quinolfne-1-carbonyl)-benzoIc acid methyl ester 

To a solution of 2.8 g (20 mmol) of decahydroquinoline and 2.25 g (22 mmol) of 

triethylamine \n 100 mL of dichloromethane is added dropwise a solution of 4.0 g (20 mmol) 

of 4-carbom'ethoxybenzoyl chloride in 10 mL dichloromethane. After stirring the mixture at 

i ' ' - 

RT for 18 h, it is washed with 1 N aqueous HCI, 1 N aqueous NaOH, and water. The 

organic phase is dried over sodium sulfate and the solvent is removed under reduced 

pressure. The residue is flash chi^omatographed using hexane/EtOAc (3:2) to afford 

4-((4aS*,8aR*)-octahydro-1 (2H)-quinoline~1 -carbonyl)-benzoic acid methyl ester: 

m.p. 109-11 OX; NMR (CDCI3) 8.06 (d, 2H, J = 8.4), 7.45 (d, 2H, J = 8.4), 3.93 (s, 3H), 3.49 

(m, 1H), 3.36-3.30 (m, 2H), 2.28 (m, 1H), 1.87-1.00 (m.12H). 

B. 4-((4aS*,8aR*)-Octahydro-1 (2H)-qumoline-1 -carbonyl)-benzoic acid 

To a solution of 3.0 g (10 mmol) of the title A compound, 4-((4aS*,8aR*)-oclahydrorJ.(2H)- 
quinoljne-1-carbonyl)-benzoic acid methyl ester in 50 mL of MeOH is added 30 mL (30 
mmol) of 1 N aqueous NaOH. After stirring the mixture at RT for 18 h, MeQH Is removed 
under reduced pressure. The aqueous solution is addified with 1 N aqueous HCI and 
extracted with EtOAc. The organic phase is dried over sodium sulfate and the solvent is 
removed under reduced pressure to give 4-{(4aS*,8aR*)-octahydro-1(2H)-quinoline-1- 
carbonyO-benzoic add: m.p. 194-195X; NMR (CDCI3) 8.12 (d, 2H, J = 8.1). 7.48 (d, 2H. J = 
8.1), 4.29 (s, 1H, broad), 3.52 (m^ 1H), 3.40-3.30 (m, 2H), 2.30 (m. 1H), 1.85-1.00 (m, 12H). 

C. (4aS^8aR*)-Octahyd^o-1(2H)-quinolin-1-y^-[4-(piperidine-1-carbonyl)-phenyl] 
methanone 

To a solution of 0.2 g (0.7 mmol) of the title B compound, 4-((4aS*,8aR*)-octahydro-1(2H)- 
quinoline-1-carbonyl)-benzoic acid, 0.28 g (1.4 mmol) of EDCI and 0.12 g (0.84 mmol) of 
HOBt In 3 mL of dichloromethane is added 0.1 g (0.7 mmol) of piperidine and the resulting 
mixture is stirred at RT for 18 h. EtOAc is added and the mixture Is washed with 1 N 
aqueous HCI. The organic phase is dried over anhydrous magnesium sulfate (MgS04) and 
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the solvent is removed under reduced pressure. The residue is flash chromatographed 
using EtOAc as the eluent to give (4aS*,8aR*)-octahydro-1(2H)-quinolin-1-'yl-[4-(piperidine-1- 
carbonyl)-phenyl]-methanone as a white solid: m.p. 136-1 37^*0; NMR (CDCI3) 7.41 (s, 4H), 
3.71 (m. 2H, broad), 3.52 (m, 1H). 3.40-3.26 (m, 4H), 2.28 (m, 1H). 1.84-1.02 (m, 18H). 

Example 22 

4-[(4aS^8aR*)-Octahydro-1(2H)*quinoline-1-carbonyl]-Af-p-tolylbenzamide 




A. 4-[(4aS*,8aR*)-Octahydro-1 (2H)-quinoline-1-carbonyl]*benzoyi chioride 

To a solution of 100 mg (0.35 mmol) of the title B compound in Example 21. 4-[(4aS*,8aR*)- 
octahydro-1{2H)-quinoline-1-carbonyl]-benzoic acid in 10 mL of dichloromethane is added 
178 mg (1 .4 mmol) of oxaiyi chloride and one drop of DMF. The mixture is stirred at RT for 
18 h, then the solvent is removed under reduced pressure. Dichloromethane is.addedjto the 
residue and the solvent is removed under reduced pressure. This is repeated three tirhes. 
The resulting material, 4-[(4aS*,8aR*)-octahydro-1(2H)-quinoline-1-carbonyl]rbenzovl 
chloride is used directly in the next reaction. 

B. 4-[(4aS*,8aR*)-Octahydro-1 (2H)-quinolme-1 -carbonyl]*f/-p-tolylbenzamide 

To a solution of the title A compound, 4-[(4aS*,8aR*)-octahydro-1(2H)-qulnollne-1-carbonyll- 
benzoyl chloride and 94 mg (0.7 mmol) of dilsopropylethylamlne In 10 mL of 
dichloromethane is added 38 mg (0.35 mmol) of p-toluidine. The mixture Is stinred at RT for 
18 h, then the solvent is removed under reduced pressure. The residue is flash 
chromatographed using dichloromethane/EtOH (69:4) to give 4-[(4aS*,8aR*)-octahydro- 
1(2H)-quinoline-1-carbonyl]-A/-p-toIylbenzamide: m.p. 199-203^C; NMR (CDCI3) 8.43 (s, 
1H), 7.83 (d, J = 8.1, 2H), 7.61 (d, J = 8.4, 2H), 7.34 (d. J = 8.1, 2H), 7.17 (d, J = 8.4, 2H). 
3.51 (m, 1H). 3.39-3.27 (m, 2H), 2.35 (s, 3H), 2.27 (m, 1H), 1,87-1.54 (m. 6H). 1.50-0.99 (m, 
6H). 
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Example 23 

The following compounds are prepared analogously to Exannples 21 and 22 by reacting the 
title B compound in Example 21 or the title A compound in Example 22, respectively, with the 
appropriate amine. 

Compd Structure MS [m/z] Compd Structure MS [m/z] 



23-1 



23-3 



23-5 



23-7 



23-9 
23-11 



23-13 



23-15 



23-17 
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Compd 



Structure 
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Compd Structure MS [m/z] Compd Structure MS [m/z] 




Example 24 

2-Acetylamino-W-lsobutyl-4-[(4aS*,8aR*)-octahydro-1(2H) 
benzamidel 




H 



A. 2-Nitroterephthaiic acid 4-methyl ester 

To a solution of 80 g (379 mmol) of 2-nitroterephthalic acid in 400 nnL of MeOH is slowly 
added 40 mL of concentrated sulfuric acid. The mixture is refluxed for 1 h, tfien cooled to 
RT. Water is slowly added until crystallization occurred. The resulting solid rs filtered, 
washed with water and dried to give 2-nitroterephthalic acid 4-methyl ester: NMR (CDCI3) 
9.22 (s. broad, 1H), 8.55 (m, 1H), 8.37 (dd. 1H), 7.96 (d, J = 7.9, 1H), 4.02 (s, 3H). 

B. 4-Chlorocarbonyl-3-nitrobenzoic acid methyl ester 

A mixture of 30.0 g (1 19 mmol) of the title A compound, 2-nltroterephthalic acid 4-methyl 
ester in 45 mL of thionyl chloride is refluxed for 1 h. The excess thionyl chloride is removed 
under reduced pressure and the crude 4-chlorocarbonyl-3-nitrobenzoic acid methyl ester is 
used as such in the next step. 

C. Ar-lsobutyl-3-nitroterephthalamic acid methyl ester 

To a solution of 29.4 g (402 mmol) of isobutylamlne in 500 mL of dichloromethane at 10**C is 
added dropwise a solution of the title B compound, 4-chlorocarbonyl-3-nltrobenzoic acid 
methyl ester in 100 mL of dichloroftiethane. The mixture is allowed to warm to room 
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temperature, then washed with water The organic phase is washed with 1 N aqueous HCI 
and dried over anhydrous Na2SD4. The solvent is removed under reduced pressure and the 
residual solid is crystallized from diethyl ether/hexane to give A/-isobutyl-3- 
nitroterephthalamic acid methyl ester: m.p. 90-9rC; NMR (CDCI3) 8.65 (s, 1H). 8.29 (dd, 
1H). 7.59 (d, J = 7.9, 1H), 3.99 (s, 3H). 3.30 (m, 2H), 1.95 (m, 1H), 1.00 (d. J = 6.8, 6H). 

D. f/-lsobutyI-3-nitroterephthaIamic acid 

To a solution of 14.0 g (50 mmol) of the title C compound, A/-isobutyl-3-nitro4erephthalamic 
acid methyl ester in 100 mL of MeOH is added 60.0 mL of 1 N aqueous NaOH. After stirring 
the mixture at RT for 18 h, the mixture is cooled in an ice bath and 21 mL of 3 N aqueous 
HCI is addedj- The resulting solifl is filtered, washed with water and dried to give A/-isobutyl- 
3-nitroterephthalamic acid: m.p. 255-257°C; NMR (DMSO-dg) 8.78 (m, 1H), 8.43 (s, 1H), 
8.27 (dd, 1H), 7.71 (d, J = 7.9. 1H), 3.06 (m, 2H), 1.82 (m, 1H). 0.91 (d, J = 6.8, 6H). 

E. iV-lsobutyl-2-nitro-4-[(4aS*,8aR*)-octahydro-1 (2H)-quinoline-1 -carbonyl]- 
benzamide 

To a solution of 1.06 g (4 mmol) of the title D compound, A/-isobutyl-3-nitro-terephthalamic 
acid, 570 mg (4.2 mmol) of HOBt, and 810 mg (4.2 mmol) of EDCI In 10 mL of DMF is 
added 575 mg (4.0 mmol) of decahydroquinoiine. After the mixture is stirred at RT for 18 h, 
water is added. The resulting precipitate is filtered, washed with water and dried to give A/- 
isobutyl-2-nitro-4-[(4aS*,8aR*)-octahydro-1 (2H)-quinoline-1 -carbonylj-benzamide^ -m;pr 1 27- 
129"C; NMR (CDCI3) 8.00 (s, 1H). 7.62 (dd, 1H). 7.52 (d, J = 7.7, 1H), 6.25 (m, 1H), 3.55- 
3.22 (m, 5H). 2.25 (m, 1H), 1.96 (m, 1H), 1.89-1.59 (m, 7H), 1.51-1.00 (m,"5H), 1.01 (d. J = 
6.6, 6H). 

F. 2-Amlno-A^isobutyI-4-[(4aS*,8aR*)-octahydro-quinoline»1K:arbonyl]-benzan^lide 

A solution of 650 mg (1.7 mmol) of the title E compound, A/-isobutyl-2-nitro-4-[(4aS*,8aR*)- 
octahydro-1(2H)-quinoline-1-carbonyl]-benzamide in 25 mL of EtOH is hydrogenated over 
100 mg of 5% Pd/C at 50 psi for 16 h. The catalyst is filtered through Celite and the solvent 
is removed under reduced pressure. The resulting foam is dissolved in dichloromethane and 
washed with dilute ammonium hydroxide. The organic phase is dried over anhydrous 
NpaSOA and the solvent is removed under reduced pressure. The residual solid is 
crystallized from diethyl ether to give 2-amino-A/-isobutyl-4-[(4aS*,8aR*)-octahydro-quinollne- 
1-carbonyl]-benzamide: m.p. 153-155"C; NMR (CDCI3) 7.30 (d, J = 7.9, 1H), 6.67-6.56 (m. 
2H), 6.15 (s, 1H). 5.54 (s, 2H). 3.51-3.26 (m, 2H), 3.24 (M, 2H), 2.27 (m, 1H), 1.89 (m, 1H), 
1 .85-1 .00 (m, 1 3H). 0.98 (d. J = 6.8, 6H). 
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G. 2-Acetylamlno-yV-lsobutyl-4-[(4aS*,8aR*)-octahydro-1 (2H)-quinoline-1 -carbonyl]- 
benzamide 

a solution of 125 mg (0.35 mmol) of the title F compound, 2-amino-Af-isobutyl-4- 
[(4aS*,8aR*)-octahydro-quinoline-1-carbonyl]-benzamide and 71 mg (0.7 mmol) of 
triethylamine in 3 mL of dlchloromethane is added 70 mg (0.68 mmol) of acetic anhydride. 
The mixture is stirred at RT for 18 h, then washed with water. The organic phase is dried 
over anhydrous Na2S04 and the solvent is removed under reduced pressure. The residual 
solid is crystallized from diethyl ether/hexane to give 2-acetylamino-A(-isobutyl-4- 
[(4aS*,8aR*)-octahydro-1 (2H)-quinoline-1 -carbonylj-benzamide: m.p. 1 09-1 1 1 ""C; 
NMR (CDCIa)^ 11.09 (s, 1H), 8.57 (s, 1H), 7.49 (d. J = 7.9, 1H), 7.01 (m, 1H), 6.96. (dd. 1H). 
3.49 (m, 1H), 3.40-3.30 (m, 1H)! 3.26 (m, 2H), 2.28 (m, i H), 2.18 (s, 3H), 1.95 (m. 1H), 1.87- 
1 .06 (m, 1 aiH), 1 .00 (d, J = 6.8, 6H). 

Example 25 

2,4-DichIoro-WK5-I(4aS%8aR*)-octahydro-1(2H)-quinoIlne-1-carbonyl]-pyr^^ 
benzamide 




A. Methyl 6-amInonicotinate hydrochloride 

Thionyl chloride is added dropwsie to a stirred suspension of 6-aminonicotinic acid (7.5 g, 
54.3 mmol) in MeOH (lOOmL) at 50**C. After addition, the reaction mixture is refluxed for 2 
h, cooled and then stirred at RT for 16 h. The reaction mixture is concentrated under 
reduced pressure and the solid residue is triturated with diethyl ether, filtered to give methyl 
6-aminonicotinate hydrochloride as a white solid: m.p. 183-185*'C; NMR (MeOH-cf4) 3:98 
(3H, S), 7.09 (1H, d), 8.38 (IH, dd), 8.51 (IH, d). 

B. 6-(2,4-Dichlorobenzoylamino)-nlcotinic acid methyl ester 

To a stirred solution of the title A cornpound, methyl 6-aminonicotinate hydrochloride (1 g, 
5.31 mmol) in dlchloromethane (20 mL) at 0**C is added triethylamine (1.4 g. 13.3 mmol) and 
2,4-dichloroben2oyl chloride (1.67 g, 7.97 mmol). The mixture is stinred at RT for 4 h, diluted 
with diethyl ether (50 mL), filtered and concentrated under reduced pressure. The residue is 
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purified by flash chromatography on silica (33% EtOAc in hexane) to provide 6-(2.4- : 
dichlorobenzoylamino)-n)cotinic acid methyl ester: API-MS 325 [M+l]*. 

C. 6-(2,4-DichIorobenzoylamino)-nicotinlc acid 

A solution of 4 N aqueous NaOH (3 mL, 12 mmol) is added to a stirred solution of the title B 
compound, 6-(2,4-dichlorobenzoylamino)-nicotinic acid methyl ester (1.2 g, 3.68 mmol) in a 
mixture of THF (4 mL) and MeOH (2 mL). After stirring for 10 h, the reaction mixture is 
poured in 25 mL of water, then extracted successively with diethyl ether. The aqueous layer 
is acidified with 6 N aqueous HCI, and the product is taken up in EtOAc, dried over 
anhydrous MgS04, and concentrated under reduced pressure. The resulting solid is 
collected and dried under high vpccum to give 6-(2,4-dichlorobenzoylamino)-nlcotinic acid: 
NMR (DMSO-c/e) 7.48-7.53 (2H. m), 7.63-7.82 (3H, m), 8.31 (2H, q), 8.88 (1H, s); API-MS 
31 1 .3 IM+ir, 309.5 [M-1l\ 

D. 2,4-Dlchloro-N-^5-[(4aS*,8aR*)<>ctahydro-1(2H)<|uinolIne-1-carbonyl]-py 
yl}-benzamide 

To a stirred solution of the title C compound, 6-(2,4-dichlorobenzoylamino)-nicotinic acid (1.1 
g, 3.54 mmol) in dichloromethane (25 mL) is added decahydroquinoline (545 mg, 3.9 mmol) 
followed by DMAP (50 mg, 0.41 mmol). The reaction mixture is stirred at RT and EDGI (1.2 
g, 6.28 mmol) is added. After stirring overnight at RT, the reaction mixture is poured into 
water, then extracted with EtOAc. The combined organic extracts are washed successively 
with 1 N aqueous HCI, water, saturated aqueous NaHCOa solution, water and brine. The 
organic layer is dried over anhydrous Na2S04 and concentrated under redbbed pressure. 
The residue is triturated with diethyl ether to give 2,4-dichloro-/SK5-[(4aS*,8aR*)-octahydro- 
1(2H)-quinorme-1-carbonyl]-pyridin-2-yl}-benzamlde as a white solid: m.p. 202-203^C; IR 
(KBr) 2925, 1678, 1613, 1587, 1310, 855, 796; NMR (CDCI3) 1.1-2.0 (3H, m), 2.2-2.3 (1H, 
m), 3.4-3.56 (2H. m), 7.38 (1H. dd), 7.49 (1H, d), 7.72 (2H, d), 7.81 (2H, dd), 8.38 (1H, s), 
8.83 (1 H, s); API-MS 432.4 [M+l]*, 430.6 [M-1]'. 

Example 26 

4-Fluoro-Af^5-I(4aS*,8aR*)-octahydro-1 (2H)-quinorme-1 -carbonyI]-pyrldin-2-yI}- 
benzamide 
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The title compound is prepared analogously to Example 25: m.p. 144-145°C; API-MS 382 
[M+lf. 

Example 27 

3,4-Dimethoxy-N-{4-[(4aS*,8aR*)-octahydro-1 (2H)-qulnollne-1 -carbonyl]-naphthalen-1 - 
yl}*benzamjde 




o 



A. 4-(3,4-Dimethoxy-benzoylamino)-naphthalene-1-carboxylic acid ethyl ester 

To a solution of 0.31 g (1.0 mmol) of methanesulfonic acid salt of 4-annino»1.7naphttialene 
carboxylic acid etiiyl ester (prepared according to method In Chem. Pharm. Bull.. Vol. 32. 
No. 10, p. 3977 (1984)) and 0.28 g (2.2 mmol) of diisopropylethylamlne In 30 mL of 1^2- 
dichloroethane is added 0.20 g (1.0 mmol) of 3,4-dimethoxyben2oyl chloride while stirring at 
RT under nitrogen. The mixture is stin-ed at reflux for 20 h. The solution is cooled to RT and 
concentrated In vacuo to an oil. The oil is stinted with water and diethyl ether until 
crystallization takes place. The solid is collected and dried to give 4-[(3,4-dimethoxy- 
benzoyl)amino]-1 -naphthalene carboxylic acid ethyl ester m.p. 144-146°C: elemental 
analysis C22H21NO5; Theory: C 69.64 H 5.58 N 3.69; Found: C 69.36 H 5.40 N 3.60; IR 
(KBr) ester C=0. 1710; amide C=0 1650; API-MS 380 [M+1]*, 378 [M-l]"; NMR (DMSO-de): 
1.40 (t. 3H). 3.87 (3. 6H), 4.43 (q. 2H). 7.13 (d. 1H), 7.73 (m, 5H). 8.13 (d, 1H), 8.20 (d. 1H). 
8.85 (d, 1H). 10.50 (s, 1H). 

B. 4H[(3,4-dimethoxybenzoyl)amino]-1 -naphthalene carboxylic acid 
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To a suspension of 0.10 g (0.26 nnmoi) of the title A compound, 4-[(3.4-dimethoxy- 
benzoyl)amino]-1-naphtlialene carboxylic acid ethyl ester in 3 mL of waterand 3 mL of EtOH 
Is- added 073 mL (0.30 mmol) of 1 N aqueous NaOH dropwise while stirring at RT under 
nitrogen. The suspension is stirred at RT for 30 min and heated at SO^'C for 1 minute. The 
resulting solution is cooled to RT and the suspension which forms is concentrated. The 
concentrate is partitioned between 5 mL of water and 5 mL of dichloromethane. The 
aqueous layer is separated and made acidic by the addition of 1 N aqueous HCI. The 
precipitate is collected by filtration, washed with water and dried to give 4-[(3,4-dimethoxy- 
ben2oyl)-amino]-1 -naphthalene carboxylic acid: m.p. 256-259X; elemental analysis 
C20H17NO5; Theory: C 68.37 H 4.88 N 3.99; Found: C 68.36 H 5.05 N 3.96; IR (KBr) 
1682, 1646; API-MS 351.9 [M+W]\ 350.0 [M-H]* ; NMR (DMSO-of^) 3.87 (s, 6H), 7.13 (d, 1H), 
7.70 (m, 5H), 8.11 (d, 1H), 8.21 (d, 1H), 8.97 (d. 1H), 10.49 (s; 1H), 13.10 (broad s, 1H). 

C. 4-(3,4-Dimethoxy-benzoylamino)-naphthalene-1-carbonyl chloride 

To a suspension of 0.15 g (0.43 nhmol) of the title B compound, 4-[(3,4-dimethoxy- 
benzoyl)amino]-1 -naphthalene carboxylic acid and 10 mL of anhydrous toluene is added 
0.0007 g (0.65 mmol) of thionyl chloride while stirring at RT under nitrogen. The mixture is 
stirred at 45-55^C for 20 h. After cooling to RT, the precipitate is collected by filtration, 
washed with toluene and cyclohexane and dried to give 4-(3,4-dimethoxyben2oyiamino)- 
naphthalene-1-carbonyl chloride: m.p. 167-17rC; NMR (DMSO-c/5): 3.87 (s, 6H), 7.13 (d. 
1H), 7.70 (m, 5H), 8.11 (d, 1H), 8.21 (d, 1H). 8.97 (d, 1H). 10.50 (s, 1H). 

D. 3,4-Dlmethoxy-Af-{4-[(4aS*,8aR*)-octahydro-1 (2H)-quinoiine-1 -carbonyl]- 
naphthalen-1 -yl}-benzamide 

To a solution of 0.13 g (0.36 mmol) of the title C compound, 4-[(3,4-dimethoxy- 
benzoyl)amfnol-1 -naphthalene carbonyl chloride and 0.047 g (0.36 mmol) of 
diisopropylethylamine in 15 mL of 1 ,2-dichloroethane is added 0.052 g (0.36 mmol) of 
decahydroqulnoline while stining at RT under nitrogen. The mixture is stirred for 64 h at RT. 
The solution is washed with 15 mL of water and the organic layer is dried over anhydrous 
Na2S04, filtered, and concentrated to give a solid. Recrystallization from acetonitrile gives 
3,4-dimethoxy-A/-[4-(octahydro-1(2H)-quinoline-1(2H)-carbonyl)-naphthalen-1-yI]-benzam 
mTD = 251-260-C; elemental analysis. C29H32N2O4 • 0.25 H2O, Theory C 73.00 H 6.87 N 
5.87, Found C 72.90 H 6.87 N 5.75; IR (KBr) C=0 1655; API-MS 473 [M+H]* ; 471 [M-H]' ; 
NMR (DMSO-de): 0.90-2.00 (broad m, 16H). 3.86 (s, 6H), 7.13 (d, 1H). 7.61 (m, 1H), 7.72 
(m, 6H), 8.30 (m, 1 H), 1 0.40 (s, 1 H). 
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Example 28 

The following compounds are prepared analogously to Example 27. 

^ t-'- ' 

Compd Structure MS [m/z] Compd Structure MS [m/z] 



28-1 



28-3 



28-5 



28-7 



28-9 



28-11 



28-13 
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Example 29 

4-[(4aS*,8aR*)-Octahydro-1 (2H)-quinoIine-1 -carbony l]»naphthalene-1 -carboxylic acid 
(4-fiuorophenyl)-amide 




A. Methyl 1,4-napthalene dicarboxylate 

1,4-Naphthalene dicarboxylic acid (12 g, 55.5 mmol) is suspended in 200 mL of MeOH. 
Hydrogen chloride gas is bubbled through for 10 min and the reaction is refluxed overnight 
The resulting nnixture is cooled to RT, then concnetrated under reduced pressure. Flash 
chronnatograhpy on silica (eluant: 33% EtOAc in hexane) gives methyl 1 ,4-napthalene 
dicarboxylate as a whilte soild: NJVIR (CDCI3) 4.01 (6H, s), 7,63 {2H, dd), 8.09 (2H, s), 8,82 
(2H, dd). 

B. Methyl 1,4-naphthalene monocarboxyl^te • 

NaOH (990 mg, 24.5 mmol) in 5 mL water is added to a stirred solution of the title A 
compound, methyl 1,4-napthalene dicarboxylate (5.5 g, 22.5 mmol) in MeOH (35 nriL). The 
reaction mixture is refluxed for half an h, then reduced to 1/3 of the volume underproduced 
pressure. The residue Is diluted with 100 mL of water, washed with diethyl ether ^2 x 20 
mL), addified with 2 N aqueous HCI, and extracted with EtOAc. The orgahfe layer is ^ 
collected, dried over anhydrous Na2S04, and concentrated in vacuo to gh/e methyl 
1,4-naphthalene monocarboxylate as a white solid: NMR (DMSO-de) 3.98 (3H, s), 7.71 
(2H, dd), 8.1 (2H, s), 8.7 (1H, dd), 8.78-8.86 (1H. m). 

C. 4-[(4aS%8aR*)-Octahyciro-1 (2H)-quinoline-1 -<:arbonyl]-naphthalene-1 -carboxyiic 
acid methyl ester 

A solution of the title B compound, methyl 1 ,4-naphthalene monocarboxylate (2.5 g, 10.9 

mmol) In thionyl cholride (15 mL) Is stirred and refluxed for 3 h until the reaction mixture Is 

clear. The mixture is concentrated to remove excess of thionyl chloride and the residue is 
ft.. 

dissolved in dichloromethane (20 mL). The resulting solution is cool to O'^C and 
decahydroquinoline (1 .5 g, 10.8 mmol) is added, followed by dropwtse addition of 
triethyiamine (1.5 mL, 10.9 mmol). After addition, the reaction mixture is allowed to stirred 
at RT for 1 h. The reaction mixture Is poured into water and extracted with EtOAc. The 
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combined organic extracts are washed successively with 1 N aqueous HCI, water, 
saturated aqueous NaHCOs, water, dried over anhydrous Na2S04, and concentrated under 
reduced pressure. Flash chromatography on silica (eluant: 25% EtOAc in hexane) gives 
4-[(4aS*,8aR*)-octahydro-1 (2H)-qu!noline-1 -carbonyl]-naphthalene-1 -carboxylic acid methyl 
ester as an oil: NMR (CDCI3) 1.12-i;93 (12H, m), 2.61- 2.92 (1H, m), 3.1-3.29 (1H, m), 3.7- 
3.79 (2H. m), 4.0 (3H, S). 7.49 (1H, dd). 75-7.68 (2H, m), 7.86 (1H. dd), 8.12 (1H. d). 8.91 
'(1H,d). 

D- 4-[(4aS*,8aR*)-Octahydro-1 (2H)-quinoline-1 -carbonyl]-naphthalene-1 *carboxylic acid 

To a stirred solution of the title C compound, 4-[(4aS*,8aR*)-octahydro-1 (2H)-quinoline-1- 
carbonyl]-naphthalene-1-carboxylic acid methyl ester (3 g, 8.5 mmol) in 10 mL of MeOHiTHF 
(1:1) is added 2 N aqueous NaOH (5 mL). The reaction mixture is stirred for 3 h, then diluted 
with water, and washed with diethyl ether. The aqueous layer is collected, acidified with 
concentrated HCI, then extracted with EtOAc; and the organic solution is dried over 
anhydrous Na2S04, and concentrated under reduced pressure to give 4-[(4aS*,8aR*)- 
octahydro-1{2H)-quinoline-1-carbonyl]-naphthalene-1-carboxylic acid as a white solid: NMR 
(DMSO-de) 1.0-1.9 (12H, m), 2.1-2.45 (1H, m), 2.72-3.0 (1H. m). 3.12-3.6 (2H. m), 7.42 (1H, 
dd), 7.59-7.82 (3H, m), 8.1 (1H, d), 8.82 (IH, d). 

E. 4-[(4aS%8aR*)-Octahydro-1(2H)-quinolme-1-carbonyq-naphthalene-1-carboxylic acid (4 
f;uorophenyl)-amide 

A solution of the title D compound, 4-[(4aS*,8aR*>octahydro-1(2H)-quinonne-1-carbonyll- 
naphthalene-1-carboxylic acid (199 mg, 0.59 mmol) in thionyl cholride (1 nfit) is stirred and 
refluxed for 3 h until reaction mbcture is clear. The mixture is concentrated to remove 
excess thionyl chloride and the residue is dissolved in dichloromethane (3 mL). The 
resulting solution is cool to O'^C and 4-fluroroaniline (70 mg, 0.63 mmol) is added, followed 
by dropwfse addition of triethylamine (88 pL, 0.63 mmol). After addition, the reaction 
mixture is allowed to stirred at RT for 4 h. The reaction mixture is poured into water and 
extracted with EtOAc. The combined organic extracts are washed successively with 1 N 
aqueous HCI. water, saturated aqueous NaHCOa, water, and the organic solution is dried 
over anhydrous Na2S04, and concentrated under reduced pressure. Flash chromatography 
oh sillcg (eluant: 33% EtOAc In hexane) gives 4-[(4aS*,8aR*)-octahyclro-1 (2H)-qulnoiine-1- 
carbonyQ-naphthalene-1-carboxylic add (4-fluorophenyl)-amlde: NMR (CDCis) 1.0-1.13 
(2H. M), 1.3-1.78 (8H, m), 1.8-1.92 (2H, m), 2.4-2.48 (IH, m), 2.62-3.12 (3H, m), 3.63 (IH, 
m), 6.8 (IH, d). 7.03 (2H, t). 7.33-7.5 (3H. m), 7.59-7.7 (IH, m). 7.79-7.88 (2H. m), 8.08- 
8.15 (IH, m); API-MS 431 .5 [M+lf, 429.8 [M-ir. 
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Example 30 

The following compounds are prepared analogously to Example 29. 



Compd 



Structure 



MS [m/z] Compd 



Structure 



MS [m/z] 



30-1 



30-3 



30-5 



30-7 



30-9 



30-11 



30-13 



30-15 



30-17 



30-19 



30-21 














[M+l]* 
393 



[M+ir 

419 



[M+lf 
471 



[M+ir 
51 0 



[M+1]* 
477 



[M+lf 
460 



[M+1]* 
428 



[M+1]* 
456 

[M+1]* 
486 

[M+1]* 
534 



[M+1]* 
510 



30-2 



30-4 



30-6 



30-8 



30-10 



30-12 



30-14 



30-16 



30-18 



30-20 



30-22 





[M+1J* 
443 



[M+1]* 
476 



[M+1]* 
446 



[M+IJ* 
408 



[M+1]* 
443 



476 



°[M+1]* 
442 



[M+1]* 
439 

[M+1]* 
470 

[M+1]* 
490 



[M+1]* 
406 
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Compd Structure MS [m/z] Compd Structure MS [m/z] 




482 



487 



[M+ir 
510 



[M+IJ* 
448 



pW+1]* 
474 



[M+lf 
444 



Example 31 

The following compounds are prepared using procedures described in thajjreA^ous 
examples. 

Compd Structure MS [m/z] Compd Structure MS [m/z] 



31-1 



31-3 



31-5 




[M+IJ* 
302 



IM+1J* 
294 



IM+1]* 
393 
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Compd 



Structure 



MS [m/z] Compd 



Structure 



MS [m/z] 



31-7 



H 




352 



31-8 




295 



CD 



H 



Example 32 

(4-Fluoro-phenyl)-{5-[(4aS^8aR*)-octahydro-1(2H)-qu^noline-1-ca^bonyI]-2,3<^ihy 
indol-1 -yl}-methanone 



A. 5-Bromo-2,3-dihydro-1 H-indole 

A solution of 1-acetyl-5-bromo-indollne (20.00 g, 83.3 mmol) and potassium hydroxide 
(23.33 g, 416.66 mmol) in 200 mL THF and 40 mL MeOH is refluxed for 2 h. The solution is 
cooled and evaporated to near dryness. The residue is taken up in water and extracted 
three times with diethyl ether. The diethyl ether layers are combined, washed with brine, 
dried over anhydrous l\/lgS04, and concentrated. The product is dried under vacuum to ' 
afford 5-bromo-2,3-dihydro-1 H-indole: NMR (CDCI3) 3.0 (t, 2H), 3.6 (t, 2H), 3.75 (br s. 1 H), 
6.5 (d. 1 h), 7.05 (dd, 1 H), 7.2 (s, 1H). 

5-Bromo-2,3-dihydro-indole-1-carboxylic acid tert-butyl ester 
A solution of the title A compound, 5-bromo-2.3-djhydro-1 H-indole (15.75 g, 79.54 mmol) in 
200 mL acetonitrile and 200 mL dichloromethane is treated with DMAP (0.971 g, 7.95 mmol) 
and di-t-butyl dicarbonate (19.14 g, 87.49 mmol). The solution is stirred at RT for 16 h. The 
mixture is diluted with 300 mL dichloromethane and washed twice with 1 N aqueous HCI and 
once with brine, dried over anhydrous MgS04, and concentrated to afford 5-bromo-2,3- 
dihydro-indole-1-carboxylic acid tert-butyl ester. 

C, 2,3-Dihydro-indole-1,5-dlcarboxylic acid 1 -tert-butyl ester 
A solution of the title 8 compound, 5-bromo-2,3-dihydro-indole-1-carboxylic acid tert-butyl 
ester (15.86 g, 53.22 mmol) in 500 mL THF is cooled to -73**C and treated with n-butyllithium 
(1.6 M in hexanes, 53.22 mL, 85.15 mmol). After 15 min at -73''C, dry CO2 is bubbled 
through the solution for 40 min. The reaction is kept at -73**C for 1 h, warmed to 0**C for 1 h. 
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and then warmed to RT for 1 h. The mixture is poured into 1 N aqueous HCI and extracted 
twice with diethyl ether. The diethyl ether layers are combined, washed with brine, dried 
over anhydrous MgS04, and concentrated to afford of 2,3-dihydro-indole-1 ,5-dicarboxylic 
acid 1-tert-butyl ester as an white solid: NMR (DMSO-dg) 1.51 (s. 9H), 3.10 (t, 2H. J = 8.75), 
3169 (t. 2H. J = 8.80). 7.73-7.79 (m, 3 H), 12.62 (br s, 1 H). 

D. 5-[{4aS*,8aR*).Octahydro-1(2H)-qulnoIine-1-carbonyl].2,3-dihydro.indole-1- 
carboxyiic acid tert-butyl ester 

A solution of the title C compound, 2,3-dihydro-indole-1,5-dicarboxylicacid 1-tert-butyl ester 
(2.63 g, 10 mmol) in 40 mL of dichloromethane and 5 mL of DMF is cooled to 0**C and 
treated with oxalyl chloride (1.13 mL, 13.0 mmol). The mixture is stinted for 30 min, then 
NMM (2.20 jmL, 20.0 mmol) and decahydroquinoline (1.81 g, 13.0 mmol) are added /. 
sequentially. The reaction is warmed to RT and stinred for 16 h. The mixture is partitioned 
between EtOAc and saturated aqueous NaHCOs, The organic layer is washed with brine, 
dried over 'anydrous Na2S04, and concentrated. Chromatography on silica (eluant; 1/3 - 
EtOAc/hexane) affordes 5«[(4aS*,8aR*)-octahydro-1 (2H)-quinoIine-1 -carbonya-2.3-dihydro- 
indole-1-carboxylicacid tert-butyl ester: NMR (DMSQ-c/e) 1.00-1.71 (m, 21 H), 2.07 (brd, 2H). 
3.07 (t, 2H), 3.28-3.37 (m, 2H), 3.92 (t, 2H), 7.14-7.19 (m, 3H). 

E. (2,3-Dihydro-1 HHndol-5-yl)-(4aS%8aR*)-octahydro-1 (2H)-;quinolin-1 -yl-methanone 
The title D compound, 5-[(4aS*,8aR>octahydro-1(2H)-qufnoline-1-carbonyQ-2,3^ihyaro- 
inclole-1-carboxylic add tert-butyl ester (1.10 g, 2.86 mmol) Is dissolved in 30 mL of 
dichloromethane and HCI(g) is bubbled through the solution for 10 min. TK^^flask Is r. 
stoppered, and the reaction is stirred at RT for 16 h. The organics are washed with 
saturated aqueous NaHCOs, water and brine, dried over anhydrous Na2S04, and 
concentrated to afford of (2,3-dihydro-1H-indol-5-yl)-(4aS*,8aR*)-octahydro-1(2H)-quinolin-1- 
yl-methanone as an off white solid: NMR (CDCU) 1.05-1.41 (m, 5H), 1.62-1.74 (m, 7H), 
2.25-2.27 (m, 1H), 3.00-3.06 (m, 2H), 3.36-3.61 (m, 5H), 3.89 (br s, 1H), 6.56 (d, 1H), 
7.08-7.26 (m, 2H); API-MS 285 [M+H]*. 

F. (4-Fluoro-phenyl)-{5-[(4aS*,8aR*)-octahydro-1(2H)-quinoline-1-carfoonyl]-2,3- 
djhydro-indoM-yl}-methanone 

Under parallel reaction synthesis conditions, a solution of NMM (2.0 M in THF, 98 |jL, 0.195 
mmol) and a solution of 4-fluorobenzoyl chloride (1 .0 M in THF. 1 95 pL. 0.1 95 mmol) were 
dispensed sequentially into a vial containing a solution of the title E compound, (2,3-dihydro- 
1H-indol-5-yl)-(4aS*,8aR*)-octahydro-1(2H)-quinolin-1-yl-methanone (0.23 M in DMF, 565 
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mL, 0.13 mmol). The vial is agitated at RT for 16 h. A solution of aqueous lithium hydroxide 
(1.5 N, 100 pL, 0.15 mmol) is dispensed into the vial, and the vial is agitated for 20 min. The 
reaction mixture Is diluted with 500 jjL DMF, acidified with 50 pL TFA and purified by HPLC 
to afford of (4-fluoro-phenyl)-{5-[(4aS*.8aR*)-octahydro-1 (2H)-quinoline-1-carbonyl]-2,3- 
dihydro-indol-1-yl>-methanone: API-MS 408 [M+H]*. 

Example 33 

The following compounds are prepared analogously to Example 32 by treating the title E 
compound in Example 32 with the appropriate A/-derivatizing agent such as an activated 
derivative of a carboxylic acid, a sulfonyl chloride, a chloroformate or an IsoQranate. 

Compd ' Structure MS [m/z] Compd Structure MS [m/z] 



33-1 



33-5 



33-7 



33-9 



33-11 



33-13 



33-15 




[M+1]* 
405 



[M+1]* 
342 



[M+l]* 
356 



[M+l]* 
434 



[M+1]* 
486 



IM+1]* 
379 



[M+11* 
395 



[M+1]* 
425 
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Compd Structure MS [m/z] Compd Structure MS [m/z] 




[M+IJ* 
419 



[M+11* 
424 



[M+lf 
424 



[M+13* 
390 



[M+1]* 
390 



[M+IJ* 
419 



[M+IJ* 
443 



[M+l]* 
455 



[M+ir 
493 



[M+1]* 
363 
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Compd 



Structure 



MS[m/z] Compd 



Structure 



MS [m/z] 



33-37 



33-39 



dp 




.[M+lf 
385 



399 



33-38 



33-40 




lM+ir 
431 



Example 34 

N-{3-[5-((4a^,8aR*)-Octahydro-1(2H)-quinoline-1-carbonyl)-furan-2-yl]-phenyl}- 
benzamidQ 




A. [5-(3-Nitrophenyl)-furan-2-yl]-(4aS*,8aR'')-octahydro-1 (2H)-quinolin-1-yi- 
methanone 

A mixture of decahydroquinoline (2.39 g, 17.15 mmol), 5-(3-nltrophenyJ)-2-furolCvacld44,P g, 
17.15 mmol), EDCI (3.29 g, 17.15 mmol) and HOAt (2.33 g, 17.15 mmol) In DMF t40 mL) is 
stirred at 60°C overnight The mixture is then partitioned between EtOAc and water. The 
organic phase is washed with brine, dried over anhydrous Na2S04, filtered and concentrated 
to give the crude product. The crude product is chromatographed on silica gel using an 
EtOAc/hexane mixture (20:80) as the eluent to give [5-(3-nitrophenyl)-furan-2-yl]- 
(4aS*,8aR*)-octahydro-1 (2H)-quinoIin-1 -yl-methanone. 

B. [5-(3-Aminophenyl)-f uran-2-yl]-(4aS%8aR*)-octahydro-1 (2H)-quinolin-1 -yl- 
methanone 

A solution of the title A connpound, [5-(3-nitrophenyl)-furan-2-yQ-(4aS*,8aR*)-octahydro- 
1(2H)-quinolin-1-yl-nnethanone (1.3 g, 3.67 mmol) is stirred with 130 mg of 10% Pd/C in 30 
mL of EtOAc under 40 psi of hydrogfen at RT overnight. The mixture is then filtered and 
concentrated to give [5-(3"aminophenyl)-furan-2-yl]-(4aS*,8aR*)-octahydro-1(2H)-quinolin-1- 
yl-methanone as a white foam. 
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C. Ar-{3-[5-((4aS*,8aR'^)-Octahydro-1(2H)-quinoline-1-carbonyl)-furan-2-yl]-phenyl}- 
benzamide 

Benzoyl chloride (104 mg. 0.74 mmol) is added to a solution of ttie title B compound, [5-(3- 
aminophenylH uran-2-yl]-(4aS*.8aR*)-octahydro-1 (2H)-quindlin-1 -yl-methanone (200 mg, 
0.61 mmol) and triethylamine (125 mg, 1.23 mmol) in dichloromethane (5 mL) at RT. The 
reaction is stirred overnight, concentrated, and chromatographed on silica gel using an 
EtOAc/hexane mixture (25/75) as the eluent to give /N/-{3-[5-((4aS*,8aR*)"Octahydro-1(2H)- 
quinoline-1-carbonyl)-furan-2-yl]-phenyl}-benzamide as a white foam: m.p. 62-64°C; API-MS 
429.5 [M+ir, 427.8 [M-1]\ 

Example 35 

The followlhg compounds are made analogously to Example 34. 



Compd 



Structure 



MS [m/z] Compd 



Structure 



MS [m/z] 



35-1 



35-3 



35-5 



35-7 



35-9 



35-11 



^35-13 




.,03 



35-15 



[M+ir 

383 



[M+lf 
429 

[M+ir 
383 

[M+1]* 
378 



344 

[M+ir 
381 

[M+11* 
409 



[M+ir 
355 



35-2 



35-4 



35-6 



35-8 



35-10 



35-12 



35-14 



35-16 




[M+l]* 
381 

[M+1]* 
409 



[M+1]* 
429 



2004065351A1_L> 



wo 2004/065351 



PCT/EP2004/000571 



-88- 



Compd 



Structure 



MS [m/z] Compd 



Structure 



MS [m/z] 



35-17 



35-19 



35-21 



35-23 




[M+l] 
429 



[M+lf 
381 



[M+ir 
409 



[M+ir 
429 



35-18 



35-20 



35-22 



35-24 




[M+ir 

381 



[M+1J* 
409 



[M+1]* 
447 



[M+lf 
497 



Example 36 

(3-Methyl-1 H-inden-2-yl)-(4aS*,8aR*)-octahydro-1 (2H)-quinolin-1 -yl-methanone 

o 




The title compound is prepared according to methods described in the previous-.exaropjes: 
m.p. 98-100°C; API-I\^S 296 [IVH-1]*. 

Example 37 

(3-Methyl-1 H-inden-2-yl)-(4aR*,8aR*)-octahydro-1 (2H)-quinolin-1 -yl-methanone 

Q 




The title compound is prepared according to methods described in the previous examples: 
API-MS 296 [M+ir. 

Sample 38 

(1 -Methyl-1 H-lndol-2-yl)-(4aS*,8aR*)-octahydro-1 (2H)-qulnolin-1 -yl-methanone 
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The title compound is prepared according to methods described In the previous examples: 
m.p. 87-90"C; API-MS 31 1 [M+lf. 



Example 39 

(1-Methyl-1H-indol-2-yl)-(4aR*,8aR*)-octahydro-1{2H).qulnolm-1-yI-methanone 




The title compound is prepared according to methods described In the previous examples: 
API-MS 311 [M+ir. 

Example 40 

The following compounds are prepared analogously to Example 9 starting from 
3-nltroben2oyl chloride and decahydroqutnoline, and treating the intermediate 3-amino- 
benzamide derivative analogous to the title B compound In Example 9 with the appTopPiate 
A/-derivatizing agent, such as an activated derivative of a carboxylic acid, a chloroformate, an 
isocyanate or a thioisocyanate. 



Compd 



Structure 



MS [m/z] Compd 



Structure 



MS [m/z] 



40-1 



40-3 



40-5 



378 



H ^""^ 



40-2 



40-4 



40-6 




369 



[M+lf 
423 



[M+ir 
393 
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Compd Structure MS [m/z] Compd Structure MS [m/z] 



40-7 



40-9 



40-11 



40-13 



40-15 




[M+ir 
388 



[M+lf 
363 



[M+1]* 
397 



[M+lf 
439 



[M+ir 
329 



H 



Example 41 

2,4-Dlchloro-iV-[4-((4aS*3S*,8aS*)-6*ydroxyK>ctahydro-1(2H)KiulnoHne-1-carJfe^ 
phenyQ-benzamide 




A. (4aS*,8aS*)-Octahydro-1(2H)-quinoline-2,6-dione ethylene glycol ketal 

(4aS*,8aS*)-Octahydro-quinoline-2,6-dione ethylene glycol ketal may be prepared according 
to methods described by Kozlkowski et al., J. Org. Chem.. Vol. 56, p. 4636 (1991) and 
Langlois et al.. Bull. Soc. Chim. Fr., Vol. 130, p. 655 (1993). 

(4aS*,8aS*)-Octahydro-1 (2H)-quinolln-6-one ethylene glycol ketal 

To a suspension of 2.89 g (72 mmol) of LiAIH4 in 50 mL of THF is slowly added 2.5 g (12 
mmol) of the title A compound, (4aS*,8aS*)-octahydro-1(2H)-quinoline-2,6-dione ethylene 
glycol ketal. The mixture is refluxed for 2 h and, after cooling to RT, 5 mL of aqueous 
saturated sodium carbonate (NazCOa) is added cautiously. The resulting solid is filtered and 
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washed well with dichloromethane. The filtrate is evaporated to give (4aS*,8aS*)-octahydro- 
1(2H)-quinolin-6-one ethylene glycol ketal as an oil; NMR (CDCI3) 3.94 (s, 4H), 3.08 (m, 1H), 
2!65 (td. 1H). 2.13 (m, 1H), 1.83-1.24 (nn. 11H), 1.15-1.00 (m, 1H). 

C. (4aS*,8aS*)-1 -(4-Nitro-benzoyl)-octahydro-1 (2H)-quinolin-6*one ethylene glycol 
ketal 

To a solution of 4.0 g (20 mmol) of the title B compound, (4aS*,8aS*)-octahydro-1(2H)- 
quinolin-6-one ethylene glycol ketal and 2.2 g (22 mmol) of triethylamine In 50 mL of 
dichloromethane is added dropwise a solution of 4.0 g (21 mmol) of 4-nitrobenzoyl chloride 
in 5 mL dichloromethane. The mixture is stinred at RT for 18 h, then water is added. The 
mixture is extracted with EtOAcand the organic phase is dried over anhydrous MgS04. The. 
solvent is removed under reduced pressure and the residue is*flash chromatographed using 
EtOAc^exane (3:2) as the eluent to give (4aS*,8aS*)-1-(4-nitro-ben2oyl)-octahydro-1(2H)- 
quinolin-6-one ethylene glycol ketal. 

D. (4aS*,8aS*)-1 -(4-Amlno-benzoyl)-octahydro-1 (2H)-quinolin-6-one ethylene glycol 
ketal 

A solution of 6.0 g (17 mmol) of the title C compound, 4aS*,8aS*)-1-(4-nitro-benzoyl)- 
octahydro-1(2H)-quinolin-6-one ethylene glycol ketal in 75 mL of EtOH is hydrogenated over 
0.6 g of 10% Pd/C at 50 psi for 18 h. The catalyst is removed by filtration through Celite and 
the solvent is removed under reduced pressure to give (4aS*,8aS*)-1-(4-amino-Benzoyiy- 
octahydro-1(2H)-quinolin-6-one ethylene glycol ketal. 

E- 2,4-Dichloro-W-[4-((4aS*,8aS*)-6-oxo-octahydro-1 (2H)-qulnoline-1 -carbonyl)* 
phenyl]-benzamide ethylene glycol ketal 

To a solution of 2.7 g (8.5 mmol) of the title D compound, (4aS*,8aS*)-1-(4-amino-benzoyl)- 
octahydro-1(2H)-quinolin-6-one ethyleneglycol ketal and 1.0 g (10 mmol) of triethylamine in 
40 mL of dichloromethane is added dropwise a solution of 1 .8 g (8.5 mmol) of 2,4- 
dichlorobenzoyi chloride in 5 mL dichloromethane.. The mixture is stirred at RT for 18 h, then 
water is added. The mixture is extracted with EtOAc and the organic phase is dried over 
anhydrous Na2S04. the solvent is removed under reduced pressure, and the residue flash 
chromatographed using hexane/EtOAc (3:2) as the eluent to give 2,4-dichloro-A/-[4- 
{(4aS*,8aS*)-6-oxo-octahydro-1(2H)-quinoline-1-carbonyl)-phenyl]-benzamide ethylene 
glycol ketal: m.p. 211-212**; NMR (CDCI3) 8.18 (s, broad, 1H), 7.73, d, J = 8.3, 1H), 7.62 (d, 
J = 8.3, 2H), 7.48 (d, J = 1.5, 1H), 7.43-7.34 (m, 3H), 3.97 (s, 4H), 3.62-3.30 (m, 3H), 2.32 
(m, 1H), 2.02 (m, 1H). 1.88-1.51 (m, 6H), 1.43 (t, 1H), 1.26 (m, 1H). 
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F. 2,4-Dichloro-N-[4-((4aS*,8aS*)-6-oxo-octahydro-1 (2H)-quInoline-1 -carbonyl)- 
phenyl]-benzamide 

'X solution'of 0.72 g (1.47 mmoi) of the title E compound, 2,4-dichloro-A/-[4-((4aS*,8aS*)-6- 
oxo-octahydro-1(2H)-quinoline-1-carbonyl)-phenyll-benzamide ethylene glycol ketal in 8 mL 
of TFA/water (1:1) is heated at 38°C for 18 h. The solvent is removed under reduced 
pressure and the residue is dissolved in dichloromethane. The solution is washed with 
aqueous NaHCOa and is dried over anhydrous MgS04. The solvent Is removed under 
reduced pressure and the residue is crystallized from EtOAc/hexane to give 2,4-dldiloro-N- 
I4-((4aS*,8aS*)-6-oxo-octahydro-1 (2H)-quinorme-1-carl)0nyl)-phenyl]-benzamide: m.p. 228- 
229°C; NMRXCDCU) 8.07 (s. broad, 1H). 7.73 (d, J = 8.3. 1H), 7.68 (d, J = 8.3. 2H), 7.52- 
7.35 (m. 4H), 4.00 (td, 1H). 3.54 (m. 1H). 3.40 (m. 1H). 2.69-2.41 (m. 4H), 2.27-2.02 (m, 
2H). 1.90-l'.51 (m, 5H), 1.38 (m. 1H). 

G. 2,4-DlchIoro-N-[4-((4aS*,6S*,8aS*)-6-hydroxy-octahydro-1(2H)-quinoline-1- 
carbonyl)^)hehyl]-ben2amide 

To a solution of 100 mg (0.22 mmol) of the title F compound, 2.4-dlchloro-A/-[4-((4aS*,8aS*)- 
6-oxo-octahydro-1(2H)-quinoline-1-carbonyl)-phenyl]rbenzamide in 10 mL of THF is added 
430 mg (1 1 mmol) of sodium borohydride. The mixture is stinted at RT for 18 h, then EtOAc 
is added. The mixture is washed with water and the organic phase is dried over anhydrous 
MgS04. The solvent is removed under reduced pressure to give 2,4-dichloro-A/-K-^_^ ^ 
((4aS*,6S*.8aS*)-6-hydroxy-octahydro-1(2H)-quinoiine-1-carbonyl)-phenyll-benzamide: m.p. 
183-184X; NMR (DMSO-de) 7.77 (d. J = 2. 1H), 7.72 (d. J = 8.6, 2H), 7.634^, J = 8.3, 1H), 
7.56 (dd, 1H), 7.35 (d, J = 8.6, 2H), 4.56 (d, J = 4.6, 1H), 3.47 (m, 1H), 3.39-3.19 (m. 4H). 
2.07 (m. 1H). 1.84 (m. 2H), 1.70 (m. 1H). 1.64-1.44 (m. 4H). 1.26-1.12 (m. 2H). 1.03-0.93 
(m. 1H). 

Example 42 

2,4-Dlchloro-W-[4-((4aS*,6R*,8aS*)-6-hydroxy-octahydro-1(2H)-qulnollne-1-carbonyl)- 
phenyl]-benzamide 




H ^ ^ 

To a solution of 200 mg (0.42 mmol) of the title F compound in Example 41, 2,4-dichloro-A/- 
[4-((4aS*.8aS*)-6-oxo-octahydro-1(2H)-quinoline-1-carbonyl)-phenyll-benzamide in 2 mL of 
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THF is added dropwise 0.45 mL of K-selectride (1 M in THF). The mixture is stirred for 90 
min then is quenched with water. The mixture is extracted with EtOAc and the organic 



the residual solid is crystallized from EtOAc/hexane to give 2,4-dich!oro-A/-[4- 
((4aS*,6R*,8aS*)-6-hydroxy-octahydro-1 (2H)-quinoline-1 -carbonyl)-phenyl]-benzamide: m.p. 
248-250°C; NMR (DMSO-c/g) 10,67 (s, 1H). 7.76 (d. J = 2, 1H), 7.72 (d. J = 8.6, 2H), 7.64 (d, 
J = 8.3, 1H), 7.56 (dd, 1H). 7.35 (d. J = 8.6, 2H), 4.41 (d, J = 3, 1H), 3.86 (m, 1H), 3.40-3.24 
(m, 2H), 2.11 (m. 1H), 1.86 (m, 1H), 1.79-1.39 (m, 7H). 123-1.05 (m, 2H). 

Example 43 



2,4-Dichlorp-N-[4-((4aS*,6S*,8aS*)-6-hydroxy-6-methyl-octahydro-1(2H)K|^ 
carbonyi)»|bhenyl]-benzamide 



To a solution of 500 mg (1 .1 mmol) of the title F compound in Example 41 , 2,4-dichloro-A/-[4- 
((4aS*,8aS*)-6-oxo-octahydro-1(2H)-quinollne-1-carbonyl)-phenyl]-benzamide In 5 mL of 
THF at 0^*0 is added slowly 2.25 mmol of methyllithlum (1.4 M In diethyl ether). After 
addition, the mixture is stirred at RT for 2 h. Water is added and the mixture is extracted 
with EtOAc. The organic phase is dried over anhydrous MgS04and the solvent Is^removed 
under reduced pressure to give 2,4-dichloro-W-[4-((4aS*,6S*,8aS*)-6-hydrbky-6-methyl- 
octahydro-1(2H)-quirioline-1-carbonyl)-phenyl]-benzamide as a solid: m.p. 233-234''C; NMR 
(DMSOc/fi) 10.68 (s, 1H). 7.76 (d, J = 2, 1H), 7.72 (d, J = 8.6, 2H). 7.64 (d. J = 8.3, 1H), 7.55 
(dd, 1H), 7.36 (d, J = 8.6, 2H), 4.34 (s, 1H), 3.43 (m, 1H), 3.35-3.16 (m, 2H), 1.99 (m, 1H), 
1.83-1.72 (m, 1H), 1.69-1.46 (m, 6H), 1.42 (m, 1H). 1.31 1.04 (m, 3H), 1.18 (s, 3H). 

Example 44 

2,4-Dichloro-A/-[4-((4aS*,8aS*}-6,6-dimethyl-octahydro-1(2H)-quinoiine-1-carbonyl)- 
phenyl]-benzamide 



phase dried over magnesium sulfate. The solvent is removed under reduced pressure and 



A 





H 
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A. 1 -(4,4-Dimethyl-cyclohex-1 -enyl)-pyrrolld!ne 

To a solution of 9.36 g (74 mmol) of 4,4-dimethylcycIohexanone in 300 mL toluene is added 
12 g (169 nnmol) of pynrolidine followed by 0.6 g of p-toluenesulfonic acid. The mixture is 
refluxed for 5 h, then the solvent is removed under reduced pressure to give 1-(4,4-dimethyl- 
cydohex-1-enyl)-pyrrolidine as a brown oil. 

B. (4aS*,8aS*)»6,6-Dimethyl-octahydro-1(2H)-quinoiin-2-one 

A solution of the title A compound, 1-(4,4-dlmethyl-cyclohex-1-enyl)-pyrrolldine and 14 g of 
acrylamide in 300 mL of dioxane is refluxed for 18 h. Water is added and the mixture is 
extracted with dichloromethane. The organic phase is dried over anhydrous MgS04 and the 
solvent is renioved under reduced pressure. The residue is flash chromatographed using 
10% EtOAq in hexane as the eluent to.give mixture of 6,6-dimethyl-3,4,5,6,7,8-hexahydro- 
1H-quinolin-2-one and 6,6-dimethyl-3,4,4a,5,6,7-hexahydro-1H-quinolin-2-one. To a solution 
of the previous material (7.0 g, 39 mmol) in 150 mL of acetic acid is added 25 g (400 mmol) 
of sodium cyanoborohydride and the mixture is stirred at RT for 18 h. Saturated aqueous 
Na2C03 is carefully added and the mixture is extracted with dichloromethane. The organic 
phase is dried over anhydrous MgS04 and the solvent is removed under reduced pressure to 
give (4aS*,8aS*)-6,6-dimethyl-octahydro-1(2H)-quinolin-2-one: NMR (CDCI3) 6.80 (s. broad. 
1H). 2.82 (m. 1H), 2.42 (m, 2H), 1.67 (m, 2H), 1.57-1.14 (m, 7H), 0.96 (s, 3H), 0.95 (s, 3H). 

C. (4aS*,8aS*)-6,6-DimethyI-decahydro-quinoline 

To a solution of 8.6 g (228 mmol) of LiAIH4 in 1 50 mL of THF is added a solution of 7.0 g (38 
mmol) of the title B compound, (4aS*,8aS*)-6,6-dimethyl<>ctahydro-1(2H)Hquih^^ in 
50 mL of THF. The mixture is refluxed for 4 h. then quenched carefully with saturated 
aqueous NaOH solution. The mixture is extracted with diethyl ether and the organic phase is 
dried over anhydrous MgS04. The solvent is removed under reduced pressure to give 
(4aS*,8aS*)-6,6-d!methylHJecahydro-quinoline as an oil: NMR (CDCI3) 3.03 (m, 1H), 2.63 
(m. 1H), 2.05-1.80 (m, 2H), 1.69-1.11 (m, 9H), 1.04-0.87 (m, 2H), 0.93 (s. 3H). 0.90 (s, 3H). 

D. [(4aS'',8aS>6,6-Dimethyl-octahydro-1(2H)-quinoiin-1-yl]-(4-nitro-phenyi)- 
methanone 

To a solution of 2.5 g (15 mmol) of the title C compound, (4aS*,8aS*)-6,6-dimethyI- 
decahydro^quinoline and 1.7 g (17 mmol) of triethylamine in 50 mL of dichloromethane is 
added dropwise a solution of 2.8 g (15 mmol) of 4-nitrobenzoyl chloride in 10 mL of 
dichloromethane. The mixture is stirred at RT for 18 h, then water is added. The mixture is 
extracted with EtOAc and the organic phase is dried over anhydrous MgS04. The solvent is 



.2004065351A1_L> 



wo 2004/065351 



PCT/EP2004/000571 



-95- 



removed under reduced pressure and the residue Is crystallized from EtOAc hexane to give 
[(4aS*,8aS*)-6.6-dimethyI-octahydrO"1(2H)-quinoHn-1-yll-(4-nitro~phenyl m.p. 
1^4-125"C; NMR (CDCI3) 8.26 (d, J = 8.3. 2H). 7.55 (d. J = 8.7, 2H), 3.48-3.20 (m, 3H), 2.12 
(m, 1H), 1.90 (m, 1H). 1.73-1.59 (m, 4H), 1.53-1.32 (m. 3H), 1.20 (m, 1H), 1.04 (t, 1H), 1.00 
(s, 3H), 0,94 (s, 3H). 

E. (4-Amino-phenyl)-((4aS^8aS*)-6,6-di^nethy^octahydro-quInolln-1-yl)-methanone 

A solution of 2.2 g (7 mmol) of the title D compound, [(4aS*,8aS*)-6,6-dimethyl-octahydro- 
1(2H)-quinolin-1-ylH4-nitro-phenylVmethanone in 30 mL of EtOH is hydrogenated over 0.22 
g of 10% Pd/C at 50 psi for 18 h. The catalyst is removed by filtration through Celite and the 
solvent is concentrated under reduced pressure to give (4-amino-phenyl)-((4aS*,8aS*)-6,6- 
dimethyl-odahydro-quinolin-1-yl)-methanone as a thick oil; NMR (CDCI3) 7.27 (d, J = 8.7, 
2H), 6.64 (d, J = 8.3. 2H), 3.83 (s, broad. 2H), 3.47 (m, 2H), 3.32 (dt. 1H), 2.10 (m, 1H). 1.87 
(m, 1H), 1.76-1.52 (m, 5H), 1.47-1.32 (m, 3H), 1.18-1.03 (m, 1H), 0.99 (s, 3H), 0.92 (s, 3H). 

F. 2,4-Dlchloro-/V-[4-((4aS*,8aS*)-6,6-dimethylK)ctahydro-i (2H)-quinolf ne-1 - 
carbonyl)-phenyq-benzamide 

To a solution of 0.5 g (1.7 mmol) of the title E compound, (4-amho-phenylH(4aS*,8aS*)- 
6,6-dlmethyI-octahydro-quinolin-1-yl)-methanone and 0.2 g (2 mmol) of triethylamine in 10 
mL of dichloromethane is added dropwise a solution of 0.37 g (1:8 mmol) of 2,4- 
dichlorobenzoyl chloride in 2 mL of dichloromethane. The mixture is stirred at R¥^for-^t8-h, 
then water is added. The mixture is extracted with EtOAc and the organic phased dried 
over anhydrous MgS04. The solvent is removed under reduced pressure and the residue 
crystallized from EtOAc/hexane to give 2,4-dichloro-A^[4-((4aS*,8aS*)-6,6-dimethyl- 
octahydro-1(2H)-quinoline-1-carbonyl)-phenyQ-benzamide: m.p. 220-22rC; NMR (CDCI3) 
8.22 (s, broad, 1H), 7,73 (d. J = 8.3, 1H), 7.60 (d, J= 8.3, 2H), 7.48 (d, J = 2, 1H). 7.43-7.34 
(m, 3H), 3.41 (m. 2H), 3.32 (dt, 1H), 2.08 (m, 1H), 1.87 (m. 1H). 1.74-1.50 (m, 4H), 
1.50-1.29 (m, 3H), 1.16 (m. 1H), 1.02 (t, 1H), 0.99 (s, 3H), 0.94 (s, 3H). 

Example 45 

2,4-DichIoro-Af-[4-((4aS*,8aS*)-octahydro-1,4-benzoxazine-4-carbonyl)-phenyIl- 
benzamide 




H O- 
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The title compound is prepared analogously to the previous exannples starting from 
(4aS*,8aS*)-octahydro-1,4-benzoxazine (prepared according to methods described by 
^ettonl et al.. Tetrahedron, Vol. 36, p. 409 (1980)) and 4-nitrobenzoyl chloride: 
m.p. 227-230X; NMR (DMSO-cTg) 10.74 (s, 1H), 7.80-7.75 (nm, 3H), 7.65 (d, J = 8.3, 1H), 
7.57 (dd, 1H), 7.45 (d. J = 8.3, 2H). 3.84-3.68 (m, 3H), 3.62 (m, 1H), 3.49-3.32 (m, 2H), 2.33 
(d, broad, J = 13, 1H), 1.88 (m, 1H), 1.75-1.68 (m, 2H), 1.48-1.15 (m, 4H). 

Example 46 

The following compounds are prepared analogously to Example 9 starting from 
4-nitrobenzoyl chloride and either trans or cis decahydrolsoqufnollne, and treating the 
intermediate 4-aminobenzamide' derivative with the appropriate AWerivatlzing agent such as 
an activated derivative of a carboxylic acid, a chloroformate or'an isocyanate. 



Compd 



Structure 



MS [m/z] Compd 



Structure 



46-1 



46-3 



46-5 



46-7 



46-9 



46-11 



46-13 



46-15 



46-17 




[M+l]* 
358 

[M+lf 
370 

[M+l]* 
384 

[M+l]* 
378 

[M+1]* 
408 



46-2 



46-4 



46-6 



46-8 



46-10 





iM+ir 

381 



[M+lf 
381 

[M+ir 
407 



46-14 



46-16 



46-18 




O 



ixcb 



MS [m/z] 




[M+ir 

=^399 

[M+l]* 
• -344 

[M+lf 
344 

[M+l]* 
408 

IM+lf 
426 

[M+l]* 
316 

[M+1]* 
317 
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Compd 



Structure 



MS [m/z] Compd 



Structure 



MS [m/z] 



"46-19 



46-21 



46-23 




[M+lf 
397 

[M+lf 
393 

[M+lf 
431 



46-20 



46-22 



46-24 




6r' 



A. 




[M+1]* 
379 



[M+1]* 
409 



[M+1]* 
427 



Example 47 

The followiihg compounds are prepared analogously to Example 9 starting from 2-chloro-4- 
nltrobenzoyi chloride and either trans or cis decahydroisoquinoline, and treating the 
intermediate 4-amino-2-chlorobenzamide derivative with the appropriate A/-derivatizing agent 
such as an activated derivative of a carboxylic add, a chloroformate or an isocyanate. 



Compd 

47-1 


Structure 


MS [m/z] 

[M+1]* 
465 


Compd 

47-2 


Structure 

a 


MS [m/z] 

[M+IJ* 
456 


47-3 


H V_ V O ^^^^ 


[M+1]* 
431 


47-4 




[M+1]* 
496 


47-5 




[M+1]* 
415 


47-6 


OS 


[M+1]* 
444 


47-7 




[M+IJ* 
422 


47-8 




[M+IJ* 
456 


^ 

47-9 . 




[M+1]* 
498 


47-10 


CI 


[M+IJ* 
442 
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Compd 



Structure 



MS [m/z] Compd 



Structure 



MS [m/z] 



47-11 



47-13 



47-15 



47-17 



47-19 



47-21 



47-23 



47-25 



47-27 



47-29 



95. 
95 



H 



' H > M 






9S 



[M+1] 
483 



[M+lf 
482 



[M+1J* 
391 



[M+l]* 
403 



[M+lf 
441 



[M+lf 
440 



[M+lf 
397 



[M+lf 
469 



[M+lf 
427 



(M+lf 
465 



47-12 



47-14 



47-16 



47-18 



47-20 



47-22 



47-24 



47-26 



47-28 




a 

OS v-^° 




H 



a 



47-30 



a 



[M+lf 
456 



[M+lf 
496 



[M+lf 
444 



[M+lf 
473 



[M+lf 
449 



[M+lf 
427 



[M+lf 
460 



[M+lf 
441 



[M+lf 
419 



[M+lf 
473 
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Compd 



Structure 



MS [m/z] Compd 



Structure 



MS [m/z] 



47-31 



47-33 



47-35 



47-37 



47-39 



47-41 



47-43 



47-45 



47-47 



47-49 



47-51 



QSv 

O 

93 







CI o 
F O 




f 9 rr^^N' 




I 



47-53 ^-O^'-^Qb 



iM+ir 

433 

fM+ir 

433 

403 

[M+1]* 
465 

[M+1]* 
431 

[M+1]* 
415 

[M+1]* 
433 

IM+1]* . 
433 

[M+1]* 
427 

[M+1]* 
469 

[M+1]* 



47-32 



47-34 



47-36 



47-38 



47-40 



47-42 



47-44 



47-46 



47-48 



47-50 



[M+IJ* 
497 



OS 0 





-A. 




483 ''-^ O..A„J 




47-54 




[M+1]* 
448 



[M+IJ* 
427 



[M+1]* 
441 



[M+1]* 
419 

[M+1]* 
351 

[M+1]* 
365 

'[M-^1]* 
379 



[M+1]* 
393 

[M+1]* 
393 

[M+1]* 
395 

[M+1]* 
405 

[M+1]* 
427 
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Compd Structure MS [m/z] Compd Structure MS [miz] 
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Compd 



Structure 



MS [m/z] Compd 



Structure 



MS [m/z] 



47-79 



47-81 



47-83 



47-87 



47-89 



47-91 



47-93 



47-96 



o jr — ' 
a 



9f> _ 



OS - , 

47-85 H-^H y=.J-H 



a 

OS V- 




[M+ir 

378 



[M-»^ir 

392 



[M+l]* 
406 



[M+lf 
378 



[M+lf 
378 



[M+1J* 
392 



[M+ir 

406 



IM+lf 

■"A 456 



[M+if 
442 



47-80 



47-82 



47-84 



47-86 



47-88 



47-90 



47-92 



47-94 



47-96 






X. 





tM+1J* 
405 



[M+13* 
422 



395 



[M+ir 
461 



[M+1]* 
421 



[M+1]* 
407 



ir5i+i]* 

375 



[M+l]* 
407 



(M+1]* 
389 



Example 48 

The following compounds are prepared analogously to Example 9 starting from 2-methoxy- 
4-nitrobenzoyl chloride and either trans or cis decahydroisoquinoiine, and treating the 
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intermediate 4-amino-2-metiioxybenzamide derivative with the appropriate A/-derivatizing 
agent such as an activated derivative of a carboxylic acid, a chloroformate or an isocyanate. 



Compd 



Structure 



MS[m/z] Compd 



Structure 



MS[mte] 



48-1 



48-3 



48-5 



48-7 



48-9 



48-11 




[M+l]* 
461 



[M+l]* 
427 



[M+1] 
418 



[M+1] 
411 



[M+1]* 
493 



[M+1]* 
479 



48-2 



48-4 



48-6 



48-8 



48-10 



48-12 




[M+1 J* 
466 



[M+1 J* 
384 



[M+IJ* 
430 



[M+1]* 
347 



[M+l]* 
361 



[M+1]* 
375 



48-13 



T2r 




[M+1]* 
389 



48-15 



48-17 



48-19 




[M+1]* 
423 



[M+1]* 
465 



[M+1] 
463 



48-16 



48-18 



48-20 






[M+1] 
389 



[M+1]* 
391 

[M+11* 
401 



48-21 



[M+1]* 
429 



48-22 



a 

6r 



.A. 




[M+1]* 
458 
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Compd Structure MS [m/z] Compd Structure MS [m/z] 
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Compd 



Structure 



MS [m/z] Compd 



Structure 



MS [m/z] 



43-49 



48-51 



48-53 



48-55 



48-57 



48-59 



48-61 



48-63 



48-65 



48-67 



48-69 





[M+lf 
443 



[M+ir 
375 



[M+lf 
409 



[M+1]* 
439 



tM+ir 

439 



[M+l]* 
426 



IM+I]* 
415 



[M+1]* 
417 



[M+ir 

394 



[M+1]* 
411 



[M+1]* 
428 



48-50 



48-52 



48-54 



48-56 



48-58 



48-60 



48-62 



48-64 



48-66 



48-68 



48-70 





a o 





-V. 



0° °^Sb 



[M+1]* 
374 



[M+1]* 
458 



[M+1]* 
440 



[M+1]* 
452 



[M+1]* 
422 



[M+1]* 
439 



[M+IJ* 
490 



[M+IJ* 
374 



[M+1]* 
374 



[M+1]* 
458 



[M+1]* 
438 
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Compd Structure MS [m/z] Compd Structure MS [m/z] 




440 



[M+11* 
453 



Example 49 

The following'^compounds are prepared analogously to Example 17. 

Compd > Structure MS [m/z] Compd ' Structure MS [m/z] 



49-1 



49-3 



49-5 



49-7 



49-9 



49-11 




[M+IJ* 
439 



[M+IJ* 
452 



M+11* 
489 



[M+1J* 
436 



[M+1]* 
466 



[M+1]* 
469 
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Compd Structure MS [m/z] Compd Structure MS [m/z] 



49-13 



.. 49-15 




[M+1J* 
450 



[M+1]* 
411 



Example 50 ^ 

The following compounds are prepared analogously to Example 17. 

I -. : 

Compd Structure MS [m/z] Compd Structure MS [m/z] 



50-1 



50-3 



•50-5 




[M+1]* 
441 



[M+1]* 
443 



Example 51 

5-((4aS,8aR)-Octahydro-lsoquinollne-2-carbonyl)-2,3-dihydro-indole-1-carboxylic acid 
tert-butyl ester 




The title compound is prepared analogously to Example 32: API-MS 385 [M+11*. 
Example 52 

5-((4aR,8aR)-Octahydro-isoquinoline-2-carbonyl)-2,3-dihydro-indole-1-carboxylic acid 
tert-butyl ester 
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The title compound is prepared analogously to Example 32: API-MS 385 [M+1]*, 
Example 53 

2,4-Dlchloro-N-(2-K:yclohexyl-1-oxo-2,3<iihydro-1H-isoindol-5-yl)*benzamide 




A- 4-Bromo-2-methylbenzoic acid methyl ester 

A mixture of 4-bromo-2-methylbenzoic acid (16.0 g, 74.4 mmol), 1 mL cone. H2SO4, and 100 
mL MeOH is heated to reflux for 5 h. The reaction is cooled to RT, and the solvent Is 
removed by rotary evaporation. The residue is taken up in EtOAc and washed sequentially 
with water, saturated aqueous NaaCOs, water, and brine. The organic layer is dried over 
anhydrous Na2S04, and concentrated. Purification by chromatography on silica J[elu§qt: 15% 
EtOAc in hexane) affordes 4-bromo-2-methylbenzoic acid methyl ester as a colorless oil: 
NMR (CDCI3) 2.58 (s. 3H), 3.88 (s, 3H), 7.36-7.42 (m, 2H), 7.77 (d, 1H, J.=..8,3).. 

B. 4-Bromo-2-bromomethyl-benzoic acid methyl ester 

A solution of the title A compound, 4-bromo-2-methylbenzoic acid methyl ester (1.1 4g. 15.0 
mmol) in 20 mL carbontetrachlorrde is treated sequentially with A/-bromosuccinimide (1.06 g, 
18.0 mmol) and benzoyl peroxide (100 mg). The reaction Is heated at reflux for 4.5 h, then 
cooled to RT, and partitioned between water and EtOAc. The organic layer is washed with 
brine, dried over anhydrous Na2S04, and concentriated. Purification by chromatography on 
silica (eluent: 5% EtOAc in hexane) affordes 4-bromo-2-bromomethyI-benzoic acid methyl 
ester as a white solid: NMR (CDCI3) 3.94 (s, 3H), 4.90 (s. 2H), 7.51 (dd. 1H. J = 8.7, 1.9), 
7^63 (d,, 1H, J = 1.9), 7.85 (d, 1H, J = 8.7). 

C. 5-Bromo-2-cyclohexyl-2,3-dihydro-isoindoi-1-one 

A solution of the title B compound, 4-bromo-2-bromomethyl-benzolc acid methyl ester (700 
mg, 2.27 mmol) in 20 mL DMF is treated sequentially with cyclohexylamlne (0.31 mL, 2.72 
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mmol) and diisopropylethylamine (0.79 mL, 4.54 mmol). The reaction is heated at 50**C for 4 
h, cooled to RT, and partitioned between EtOAc and water. The organic layer is washed 
sequentially with saturated aqueous lithium chloride and brine, dried over anhydrous 
Na2S04, and concentrated. Purification by chromatography on silica (eluent: 30% EtOAc in 
Hexane) affordes 5-bromo-2-cyclohexyl-2,3-dihydro-isoindoM-one as a yellow solid: NMR 
(CDCI3) 1.14-1.19 (m, 1H), 1.43-1.50 (m, 4H), 1.71-1.75 (br d, 1H, J = 12.8), 1.85-1.88 (m. 
4H), 4.22-4.25 (m, 1H). 4.33 (s, 2H), 7.65 (dd, 3H, J = 34.6, 7.4). 

D. 5-Ammo»2-cyclohexyl-2,3-dihydro-'isoindol-1-one 

A flask is charged with the title C compound, 5-bromo-2-cyclohexyl-2,3-dihydro-isoindoM- 
one (350 mg,' 1.195 mmol), tris(diben2ylidineacetone)dipjalladium(0) (27 mg, 0.0299 mmol) 
and {R)-(+)h2.2*-bis(diphenylphosphino)-1,1'-binaphthyl (56 mg, 0.0896 mmol), then purged 
with nitrogen. The contents are dissolved in 10 mL of toluene and benzophenone imine 
(0.24 mL, 1.43 mmol) and sodium t-butoxide (139 mg, 1.43 mmol) are added. The reaction 
mixture is degassed, and then heated at 100°C for 2 h. Toluene is removed by rotary 
evaporation, and the residue is dissolved in 10 mL of THF. The solution is treated with with 
1 N aqueous HCI (5 mL, 5.00 mmol) and stirred at RT for 2 h. The reaction is made basic 
with 1 N aqueous NaOH, and partitioned between EtOAc and water. The organic layer Is 
washed with brine, dried over anhydrous Na2S04, and concentrated. Purification by 
chromatography on silica (eluent: EtOAc) affordes 5-amino-2-cyclohexyl-2,3-dihyd^>;-,^, 
i*soindol-1-one as a yellow solid: NMR (CDCI3) 1.22-1.26 (m, 1H), 1.41-1.51 (m, 4H), 1.71 (br 
d, 1H, J = 13.6), 1.83-1.85 (m, 4H), 3.97 (s, 2H), 4.16-4.23 (m, 3H). 6.67-6..72 (m, 2H). 7.61 
(d, 1 H.J = 8.3). 

E. 2,4-Dichloro-/V-(2-cyciohexyl-1 -oxo-2,3-dihyclro-1 H-isoind ol-5-yl)-benzam!cle 

Under parallel reaction synthesis conditions, solutions of NMM (2.0 M in THF, 126 pL; 0.252 
mmol) and 2,4-dichlorobenzoyl chloride (1.0 M in THF, 222 pL, 0.220 mmol) are dispensed 
sequentially Into a vial containing a solution of the title D compound, 5-amino-2-cyclohexyl- 
2,3-dihydro-isolndol-1-one (0.387 M In 3:1 THF/DMF, 400 pL, 0.148 mmol). The vial Is 
shaken at RT for 16 h. The reaction mixture Is addified with 50 pL of TFA and purified by 
HPLC to afford 2,4-dichloro-AA-(2-cyclohexyH-oxo-2,3-dihydro-1H-isoindol-5-yI)-benzamide: 
API-MS403IM+1]*. 
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Example 54 

The following compounds are prepared analogously to Example 53. 

Compd Structure MS [m/z] Compd Structure MS [m/z] 



55-1 



55-9 



55-11 



55-13 



55-15 



55-17 



55-21 



^XX' ^ 55-2 ^ „ i.X.-V. 



363 



443 ^^-^ 00^«^^^ rA 349 



55-5 w 55-6 r fl 5 « i ^*'y 



55-7 





^ .... .^^^.^^ ^ 

o P 

•-^^ 413 jry^B-^^^ 369 




[M+lf 
341 



o 

Cr^"^^^ 335 ^_.Xr»'^^' ^'421 

CX^^" ^ 371 ^^'^ jOi 

o O 

55-19 ^.^„jCd-X Il^tf 55-20 ^ 1 jOd^-Q ^'P^ 
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Example 55 

A^-(2-Benzyl*1-oxo-1,2,3,4-tetrahydro-isoqumolin-6-yl)-2,4-dichloro-^ 



p 




A. 6-Bromo-3,4-dihydro-2H-isoquinolin-1 -one 

A solution of 5-bromo-indan-1-one (4.22 g. 20 mmol) in 50 mL of TFA is treated with 
trimethylsilylazide (4 mL, 30 mmol) at RT. After 7 days, the reaction is quenched with ice, 
then dilutecj with water while stirring. The precipitated solid is collected by vacuum filtration 
and 6-bromo-3,4-dihydro-2H-lsoquinolin-1-one is isolated by chromatography on silica 
(eluent: EtOAc/hexane-3/2 EtOAc). 

B. 2-Benzyl-6-bromo-3,4-dihydro-2H-isoquinolin-1 -one 

To a solution of the title A compound, 6-bromo-3,4-dihydro-2H-isoquinolin-1-one (570 mg, 
2.52 mmol) and benzyl bromide (390 pL. 3.28 mmol) in 10 mL of DMF is added sodium 
hydride (131 mg, 3.28 mmol), and the reaction is stinred at RT for 3 h. the reaction is 
quenched with 1 N aqueous HCI, and the product is taken up in EtOAc. The organic solution 
is washed with water and brine, dried over anhydrous Na2S04 and concentrated:' 
Chromatography on silica (eluent: EtOAc/hexane - %) affords 2-benzyl-6-bromo-3,4-dihydro- 
2H-isoquinolin-1 -one. 

C. 6-Amino-2-benzyl-3,4-dihydro-2HHSoquinolln-1-one 

A flask is charged with the title B compound, 2-benzyl-6-bromo-3,4-dihydro-2H-isoquinolin-1- 
one (740mg, 2.3 mmol), tris(dibenzylidineacetone)dipalladium(0) (5 mg, 0.0059 mmol) and 
(R)-(+)-2,2-bls(diphenyIphosphino)-1,r-binaphthyl (11 mg, 0.0173 mmol), then purged with 
nitrogen. The contents are dissolved in 15 mL of toluene and benzophenone imine (0.24 
mL, 1.43 mmol) and sodium t-butoxide (309 mg, 3.22 mmol) are added. The reaction 
mixture is degassed, and then heated at 90**C for 3 h. Toluene is removed by rotary 
evaporation, and the residue is dissolved in 15 mL of THF/water - 4/1 . The solution is 
treated with with 1 N aqueous HCI (10 mL, 10 mmol) and stinred at RT for 1 h. The reaction 
is quenched with 1 N aqueous NaOH, and partitioned between EtOAc and water. The 
organic layer is washed with brine, dried over anhydrous Na2S04, and concentrated. 
Purification by chromatography on silica (eluent: EtOAc/hexane -3/2) affordes 6-amino-2- 
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benzyl-3,4-dihydro-2H-isoquinolin-1-one as a light grey solid: NMR (CDCI3) 1.22-1.26 (m. 
1H); 1.41-1.51 (m, 4H). 1.71 (br d. 1H, J = 13.6). 1.83-1.85 (m. 4H). 3.97 (s. 2H). 4.16-4.23 
(m, 3H). 6.67-6.72 (m, 2H). 7.61 (d, 1H, J = 8.3). 

p. yV-(2-BenzyM -oxo-1 ,2,3,4-tetrahyciro-isoquinolin-6-yi)-2,4-dichioro-benzamide 

Under parallel reaction synthesis conditions, solutions of NMM (2.0 M in THF, 126 pL, 0.252 
mmol) and 2,4-dlchlorobenzoyl chloride (1.0 M In THF, 222 pL. 0.220 mmol) are dispensed 
sequentially into a vial containing a solution of the title C compound. 6-amino-2-ben;^l-3,4- 
dihydro-2H-isoquinolin-1-one (0.387 M in 3:1 THF/DMF, 400 pL, 0.148 mmol). The vial Is 
shaken at RT for 16 h. The reaction mixture Is acidified with 50 pL of TFA and purified by 
HPLC to afford A/-(2-benzyl-1-oxo-1,2,3.4-tetrahydro-isoquinolin-6-yl)-2,4-dichloro- 
benzamide:, API-MS 425 [M+1]*. . . 

Example 56 

The following compounds are prepared analogously to Example 55. 



Compd 


Structure 


MS [m/z] 


Compd 


Structure 


MS [m/z] 


56-1 




[M+1]* 
393 


56-2 




[M+1]* 
411 


,56-3 




[M+1]* 
382 


56-4 




407 


56-5 




[M+1]* 
375 


56-6 




•[M+1]* 
388 


56-7 




[M+1]* 
443 


56-8 




[M+1J* 
487 


56-9 




[M+1]* 
441 


56-10 




[M+1]* 
433 


56-11 




[M+1)* 
429 


56-12 




[M+1]* 
429 


56-13 




[M+1]* 
387 


56-14 


^0 


[M+11* 
459 
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Compd Structure MS[m/z] Compd Structure MS[m/z] 



5fe-15 
56-17 

56-19 
56-21 

56-23 

56-25 
56-27 




IM+lf 
393 



iM+ir 

350 



IM+1]* 
425 



[M+ir 
411 



[M+1]* 
395 



nvi+ij* 

321 



'391 



Example 57 

Cyclohexylmethyl-7-(2-fIuoro-benzyloxy)-2,3,4,5-tetrahydro-2-benzazepin-1-one 




A. 7-Methoxy-2,3,4,54etrahydro-2-benzazepin-1 -one 

A solution of 6-methoxy-3,4-dihydro-2H-naphthaIen-1-one (5.28 g, 30 mmol) In 50 mL of 
TFA is treated witii trimethylsilylazide (5.2 mL. 39 mnnol) at RT. After 7 days, the reaction is 
quenched with ice, then diluted with water while stirring. The product is taken up in EtOAc. 
and the organic solution is washed with aqueous saturated NazCOs and brine, dried over 
anhydrous Na2S04 and concentrated. The product is purified by chromatography on silica 
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(eluent: EtOAc/ hexane - 2/3 EtOAc) to afford 7-methoxy-2,3,4,5-tetrahydro-2- 
benzazepin-1-one: API-MS 192 [M+lf. 

B. 2-CyclohexyImethyl-7-niethoxy-2,3,4,5-tetrahydro-2-benzazepin-1-one 

To a solution of the title A compound, 7-methoxy-2,3,4,5-tetrahydro-2-benzazepin-1-one (1,6 
g, 8.38 mmol) and cyclohexylmethylbromide (1.8 mL, 12.57 mmol) in 20 mL of DMF is added 
sodium hydride (470 mg, 1 1.73 mmol) followed by tetraethylammonium iodide (861 mg, 3.35 
mmol), and the reaction is stirred at RT for 48 h. The reaction is quenched with 1 N 
aqueous HCI, and the product is taken up in EtOAc. The organic solution is washed with 
water and brine, dried over anhydrous Na2S04 and concentrated. Chromatography on silica 
(eluent: EtOAfc/hexane - Vi) affords 2-cyc|ohexyl-methyl-7-methoxy-2,3,4,5-tetrahydro-2- 
benzazepinpl-one: API-MS 288 [M+l]*. 

C. 2-Cyclohexylmethyl-7-hydroxy-2,3,4,5-tetrahydro-2-benzazepin-1-one 

A mixture of the title B compound, 2-Gyclohexyl-nriethyl-7-methoxy-2,3,4,5-tetrahydro-2- 
benzazepin-1-one (2.3 g, 8.01 mmol), 20 mL of acetic acid and 20 mL of aqueous 48% 
hydrobromic acid Is heated at 1 10^'C for 24 h. The reaction is cooled to RT and diluted with 
water (40 mL), and the predpitated product is collected by vacuum filtration, washed with 
water and dried to afford 2-cyclohexylmethyl-7-hydroxy-2,3.4,5-tetrahydro-2-benzazepln-1- 
one: API-MS 274 [M+l]*. 

D. Cyclohexylmethyl-7-(2-fluoro-benzyloxy)-2,3,4,5-tetrahydro-2-benzaze^in-1-ohe 
Under parallel reaction synthesis conditions, a solution of 2-fluorobenzyl bromide (1 .0 M in 
THF, 222 pL, 0.220 mmol) is dispensed into a vial containing a solution of the tiUe G " 
compound. 2-cycIohexylmethyl-7-hydroxy-2,3,4,5-tetrahydro-2-benzazepln-1-one (0.387 M In 
3:1 THF/DMF, 400 pL, 0.148 mmol) followed by addition of cesium carbonate (96 mg, 0.296 
mmol). The vial Is shaken at RT for 16 h and the solids are removed by filtration. The 
filtrate Is acidified with 50 pL of TFA and purified by HPLC to afford cyclohexyImethyl-7-(2- 
fluoro-benzyIoxy)-2,3,4,5-tetrahydro-2-benzazepin-1-one: API-MS 382 [M+1]*. 

Example 58 

The following compounds are prepared analogously to Example 57 by treating the titie C 
compound in Example 57 With the appropriate alkylating agent. 
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Compd Structure MS [m/z] Compd Structure MS [m/z] 
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What is claimed is: 



A compound according to the formula 

^^2 o 




(I) 



W Y R3 



• wherein 



Ri and R2 are independently hydrogen, cyano, halo, nitro, trifluoromethyl, optionally 
substituted amino, alky), alkoxy, aryl, aralkyi, heteroaryl or heteroaralkyi; or 



Ri and R2 combined together with the carbon atoms they are attached to form an 
optionally sjubstituted 5- to 7-membered aromatic or heteroaromatic ring; 

R3 is optionally substituted lower alkyi; or 

R3 and R2 combined together with the amide group to which R3 is attached and the 
carbon atoms to which R2 and the amide are attached form an optionally substituted 5- to 

7- membered carbocyclic or heterocyclic ring; . 

R4 is optionally substituted alkyI, cycloalkyi, heterocyclyl, aryl, aralkyi or heteroaralkyi; or 

R4 and R3 taken together with the nitrogen atom to which they are attached form a 5- to 

8- membered ring which may be optionally substituted or may contain another helef^fom 
selected from oxygen, nitrogen and sulfur; or 

R4 and R3 taken together with the nitrogen atom to which they are attached forrrt a 8- to 
12-membered fused bicyclic ring, which may be optionally substituted or may contain 
another heteroatom selected from oxygen, nitrogen and sulfur; 

W is -NR5C(0)R6, -NR5C(0)OR6, -NRgCCONReRy. -NR5C(S)NR6R7, -NR5S(0)2R6, 
-NR5R8, -C(0)NR6R7, -OR9 or -pC(0)NR6R7 in which 

Rs and R7 are independently hydrogen, optionally substituted alkyI or aralkyi; or 

R5 and Ri are optionally substituted alkylene which combined together with the 
nitrogen atom to which R5 is attached and the carbon atoms to which W and Ri are 
attached form a 5- or 6-membered ring; 

Re is optionally substituted alkyI, cycloalkyi, heterocyclyl, aryl, aralkyi or 
heteroaralkyi; 

Rs is optionally substituted alkyI, aralkyi or heteroaralkyi; 
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R9 is hydrogen, optionally substituted alkyi, cycloalkyi, heterocyclyl, heterocycio- 
alkyl, aralkyi, heteroaralkyi, alkanoyi, aroy! or heteroaroyi; or 

W Is aryl or heteroaryl; or 

. W is hydrogen provided that Ri is -NR5Z In which Z is -C(0)R6, -C(0)0R6. -C(0)NR6R7, 
-C(S)NR6R7, -S(0)2R6, or -Ra; or 

W and Ri combined together with the carbon atoms to which they are attached form a 

6- membered aromatic or heteroaromatic ring optionally substituted with alkyl. alkoxy, aryl, 
heteroaryl, halo. -NR5Z. -C(0)NR6R7. -OR9 or -OC(0)NR6R7; 

X and Y are Independently GH or nitrogen; or 

-X=Y- is -CH2-, oxygen, sulfur or -NR10- In which Rio Is hydrogen or lower alkyl; 
or a pharmaceutically acceptable salt thereof. 

2. A comf>ound according to claim 1 wherein 

Ri and R2 are independently hydrogen, halo, optionally substituted amino, lower alkyl or 
lower alkoxy; or 

Ri and R2 combined together with the carbon atoms they are attached to form an 
optionally substituted 6-membered aromatic ring; 

R3 is lower alkyl; or 

R3 and R2 combined together with the amide group to which R3 Is attached and the 
carbon atoms to which R2 and the amide are attached form an optionally substituted 5- to 

7- membered carbocyclic or heterocyclic ring; 

R4 is optionally substituted alkyi, cycloalkyi, heterocyclyl, aryl, aralkyi or heteroaralkyi; or 

R4 and R3 taken together with the nitrogen atom to which they are attached form a fully 
saturated optionally substituted 6-membered ring; or 

R4 and R3 taken together with the nitrogen atom to which they are attached form a fully 
saturated 10-membered fused bicyclic ring, which may be optionally substituted or may 
contain another heteroatom selected from oxygen, nitrogen and sulfur; 

W is -NR5C(0)R6, -NR5C(0)OR6, -NRsCCONReRy. -NR5C(S)NR6R7, -NR5S(0)2R6, 
-NR5R8, -C(0)NR6R7, -OR9 or -OC(0)NR6R7 in which 

R5 and R7 are independently hydrogen or lower alkyl; or 
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Rs and Ri are optionally substituted alkylene which combined together with the 
nitrogen atom to which R5 is attached and the carbon atoms to which W and Ri are 
attached form a 5-membered ring; 

Re is optionally substituted alkyi, cycloatkyi, aryl, heteroaryi, aralkyi or 
heteroaraikyi; 

Rs is optionally substituted alkyi, aralkyi or heteroaraikyi; 
Rg is hydrogen, optionally substituted alkyI, aralkyi, heteroaraikyi or alkanoyi; or 
W is aryl or heteroaryi; or 

W is hydrogen provided that'Ri is -NR5Z In which Z is -C(0)R6, -C(0)0R6. -C(0)NR6R7. 
-C(S)NR6Rfr, -S(0)2R6, or -Re; or 

W and Ri combined together with the carbon atoms to which they are attached form a 
6-membered aromatic ring optionally substituted with alkyI, alkoxy, aryl, heteroaryi, halo, 
-NR5Z, -C(0)NR6R7, -OR9 or -OC(0)NR6R7; 

X and Y are independently CH or nitrogen; or 

-X=Y- is -CH2-, oxygen, sulfur or -NRio- in which Rio is hydrogen or lower alkyI; 
or a pharmaceutical^ acceptable salt thereof. 

3. A compound according to claim 2 wherein 

Ri and R2 are independently hydrogen, halo, optionally substituted amlnd, lower^alkyl or 
lower alkoxy; or 

Ri and R2 combined together with the carbon atoms they are attached to form an 
optionally substituted 6-membered aromatic ring; 

R3 Is methyl or ethyl; or 

R3 and R2 combined together with tiie amide group to which R3 is attached and the 
carbon atoms to which R2 and the amide are attached fomri a 5- to 7-membered carbocyclic 
ring; 

R4 is -(CHRii)nRi2 in which 

n is zero or an integer from 1 to 3; 

R11 is hydrogen, hydroxy or optionally substituted lower alkyI; 
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Ri2 is aryl. heterocyclyl or cycloalkyi; or 

, . . R4 and^Ra taken together with the nitrogen atom to which they are attached form an 
optionally substituted decahydroquinoKne or decahydroisoquinoline which may contain 
another heteroatom selected from oxygen, nitrogen and sulfur; 

W is -NR5C(0)R6, -NR5C(0)OR6, -NR5C(0)NR6R7. -NR5C(S)NR6R7. -NR6S(0)2R6. 
-NR5R8. -C(0)NR6R7, -OR9 or -OC(0)NR6R7 in which 

R5 and R7 are independently hydrogen or methyl; or 

R5 and Ri are alkylene which combined together with the nitrogen atom to which 
R5 is attached and the carbon atoms to which W and Ri are attached form a 5- 
membered ring; 

Re is optionally substituted alkyl. aryl, hetroaryl, cycloalkyi, aralkyi or 
heteroaralkyi; 

Rs is optionally substituted alkyi, aralkyi or heteroaralkyi; 
R9 is hydrogen, optionally substituted alkyI, aralkyi, heteroaralkyi or alkanoyi; or 
W is optionally substituted aryl or heteroaryl; or 

W is hydrogen provided that Ri is -NR5Z in which Z is -C(0)R6, -C(0)0R6, -C(0)NR6R7, 
-C(S)NR6R7, -S(0)2R6, or -Rs; or 

W and Ri combined together with the carbon atoms to which they are attached form a 
6-membered aromatic ring optionally substituted with alkyI, alkoxy, aryl, heteroaryl, ftalo, 
-NR5Z, -C(0)NR6R7, -OR9 or -OC(0)NR6R7; 

X is CH; 

Y is CH or nitrogen; or 

-X=Y- is -CH2-, oxygen, sulfur or -NR10-- in which R10 is hydrogen or methyl; 
or a pharmaceutically acceptable salt thereof. 

4. A compound according to claim 3 wherein 

Ri and R2 are independently hydrogen, halo, lower alky I or lower alkoxy; or 

Ri and R2 combined together with the carbon atoms they are attached to form an 
optionally substituted 6-membered aromatic ring; 
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R3 is methyl or ethyl; 
. R4is-(CHRii)nRi2inwhich 

n is zero or an Integer of 1 ; 
R11 is hydrogen; 

R12 IS optionally substituted cyclohexyl; or R12 is optionally substituted 
1-adamantyl providing that n Is an integer of 1; 

W is -NR5C(0)R6, -NR5C(0)OR6, -NR5C(0)NR6R7, -NR5C(S)NR6R7. -NR5S(0)2R6, 
-NR5R8, -C(0)NR6R7. -OR9 or -OC(0)NR6R7 in which 

r- ■ • ■ 

R5 and R7 are independently hydrogen or methyl; 

( 

Re is optionally substituted alkyi, aryl, hetroaryl, cycloalkyi, aralkyi or 
heteroaralkyi; 

Rs is optionally substituted alkyI, aralkyi or heteroaralkyi; 
Rg is hydrogen, optionally substituted alkyI, aralkyi, heteroaralkyi or alkanoyi; or 
W is aryl or heteroaryl; or 

W and Ri combined together with the carbon atoms to which they are attached form a 
6-membered aromatic ring optionally substituted with alkyI, alkoxy, aryl, heteroaryl,J:iaIo,^ 
-NR5Z, -C(0)NR6R7, -OR9 or -OC(0)NR6R7; 

X is CH; 

Y is CH or nitrogen; or 

oxygen, sulfur or -NRio- in which R^o is hydrogen or methyl; 
or a pharmaceutically acceptable salt thereof. 

5. A compound according to daim 4 wherein 
Ri is hydrogen; 
^ R2 is hydrogen, chloro or methoxy; 
R3 is methyl; 

R4 Is -(CHRii)nRi2 in which 

n is zero or an integer of 1 ; 
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Rii is hydrogen; 

,^Ri2 is optionally substituted cyclohexyl; or R12 is optionally substituted 1- 
adamantyl providing that n is an integer of 1 ; 

. W is -NR5C(0)R6, -NR5C(0)OR6, -NRsCCONReRr, -NR5C(S)NR6R7. -NR5S{0)2R6, 
-NR5R8, -C(0)NR6R7, -OR9 or "OC(0)NR6R7 in which 

R5 and R7 are independently hydrogen or methyl; 

Re is optionally substituted alkyi, aryl, hetroaryl, cycloalkyi, aralkyi or 
heteroaralkyi; 

Rs is optionally substituted alkyl, aralkyi or heteroaralkyi; 

is hydrogen, optionally substituted alkyl. aralkyi, heteroaralkyi or alkanoyi; 

X is CH; 
Y is CH; 

or a pharmaceutically acceptable ^salt thereof. 

6. A compound according to claim 4 wherein 
Ri is hydgogen; 
R2 is hydrogen or methyl; 
R3 is methyl; 

R4 is -(CHRii)nRi2 In which 
n is an integer of 1 ; 
R11 is hydrogen; 

R12 is optionally substituted 1-adamantyl; 
W is optionally substituted aryl or heteroaryl; or 

W and Ri combined together with the carbon atoms to which they are attached form a 
e^^membered aromatic ring optionally substituted with alkyl, alkoxy, aryl, heteroaryl, halo, 
-NR5Z. -C(0)NR6R7. -OR9 or -OC(0)NR6R7 in which 

R5 and R7 are independently hydrogen or methyl; 



2004065351A1 l_> 



wo 2004/065351 



PCT/EP2004/000571 



- 121 - 



Re is optionally substituted alkyl. aryl, hetroaryl, cycloalkyi, aralkyi or 
heteroaralkyl; 



Rg is hydrogen, optionally substituted alkyl, aralkyi, heteroaralkyl or alkanoyi; 



Z is -C(0)R6. -C(0)0R6, -C(0)NR6R7. -C(S)NR6R7, "S{0)2R6, or -Re in which 



Rb is optionally substituted alkyl, aralkyi or heteroaralkyl; 



-X=Y- is -CH2-, oxygen or -NR10- in which Rio is hydrogen or methyl; 



or a pharmaceutically acceptable salt thereof. 



7. 



A compound according tp claim 3 of the formula 



R 



13 




W 



R. 



14 



(la) 



wherein 



Ri and R2 are independently hydrogen, halo, optionally substituted amino, lower alkyl or 
lower alkoxy; or 

Ri and R2 combined together with the carbon atoms to which they are attached form an 
optionally substituted 6-membered aromatic ring; 

W is -NR5C(0)R6, -NR5C(0)OR6. -NR5C(0)NR6R7, -NR5C(S)NR6R7, -NR5S(0)2R6,, 
-NRsRb, -C(0)NR6R7. -OR9 or -OC(0)NR6R7 in which 

R5 and R7 are independently hydrogen or methyl; or 

R5 and Ri are alkylene which combined together with the nitrogen atom to which 
R5 is attached and the carbon atoms to which W and Ri are attached form a 5- 
membered ring; 

Re is optionally substituted alkyl, aryl, hetroaryl, cycloalkyi, aralkyi or 
heteroaralkyl; 

Rs is optionally substituted alkyl, aralkyi or heteroaralkyl; 
R9 is hydrogen, optionally substituted alkyl, aralkyi, heteroaralkyl or alkanoyi; or 
W Is aryl or heteroaryl; or 

W is hydrogen provided that r; is -NR5Z in which Z is -C(0)R6, -C(0)0R6, -C(0)NR6R7, 
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-C(S)NR6R7. -S(0)2R6, or -Re; or 

W anc^Ri combined together with the carbon atoms they are attached to form a 
6-membered aromatic ring optionally substituted with alkyi, alkoxy, aryl, heteroaryl, halo, 
-NRsZ, -C(0)NR6R7. -OR9 or -OC(0)NR6R7; 

X is CH; 

Y is CH or nitrogen; or 

-X=Y- is "CH2-, oxygen, sulfur or -NR10- in which Rio is hydrogen or methyl; 

Ri3 and R14 are independently hydrogen, hydroxy or optionally substituted lower alkyI; 

A 

or a pharmaceutically acceptable salt thereof. 

I ■ 

8. A compound according to claim 7 wherein 
Ri is hydrogen; 

R2 is hydrogen, chloro, methoxy, ethoxy, propoxy or optionally substituted amino; 

W is -NR5C(0)R6, -NR5C(0)0R6, -NR5C(0)NR6R7. -NR5C(S)NR6R7. -NR5S(0)2R6. 
-NR5R8, -C(0)NR6R7, -OR9 or -OC(0)NR6R7 in which 

R5 and R7 are independently hydrogen or methyl; 

Re is optionally substituted alkyI, aryl, hetroaryl, cycloalkyi, aralkyi or 
heteroaralkyi; 

Rs is optionally substituted alkyI, aralkyi or heteroaralkyi; 

R9 is hydrogen, optionally substituted alkyI, aralkyi, heteroaralkyi or alkanoyi; 
X is CH; 
YisCH; 

Ri3 and R14 are independently hydrogen, hydroxy or optionally substituted lower alkyI; 
or a pharmaceutically acceptable salt thereof. 

9. A compound according to claim 7 wherein 

Ri is methyl, methoxy or optionally substituted amino; 
R2 is hydrogen; 
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W is -NR5C(0)R6, -NR5C(0)OR6. -NR5C(0)NR6R7, -NR5C(S)NR6R7, -NR5S(0)2R6. 
-NRsRa, -C(0)NR6R7, -OR9 or -6c(0)NR6R7 in which 

Rs and R7 are independently hydrogen or methyl; 

Re is optionally substituted alkyi, aryl, hetroaryl, cycloalkyi, araikyi or 
heteroaralkyi; 

Rs is optionally substituted alkyI, aralkyl or heteroaralkyi; 
R9 is hydrogen, optionally substituted alkyI, aralkyl, heteroaralkyi or alkanoyi; 
X is CH; 

Y is CH;- 

Ri3 and R14 are independently hydrogen, hydroxy or optionally substituted lower alkyI; 
or a pharmaceutically acceptable salt thereof. 

10. A compound according to claim 7 wherein 
Ri and R2 are hydrogen; 

W is -NR5C(0)R6, -NR5C(0)OR6, -NR5C(0)NR6R7. -NR5C(S)NR6R7, -NR5S(0)2R6, 
-NR5R8, -C(0)NR6R7. -OR9 or -OC(0)NR6R7 in which 

R5 and R7 are independently hydrogen or methyl; or 

Re is optionally substituted alkyI, aryl, hetroaryl, cydoalkyi, aralkyKor 
heteroaralkyi; 

Rs is optionally substituted alkyI, aralkyl or heteroaralkyi; 
R9 is hydrogen, optionally substituted aikyi, aralkyl, heteroaralkyi or alkanoyi; 
XisCH; 

Y is nitrogen; 

Ri3 and R14 are independently hydrogen, hydroxy or optionally substituted lower alkyI; 
or a pharmaceutically acceptable salt thereof. 

11. A compound according to claim 7 wherein 
W is hydrogen; 

R2 is hydrogen;, 
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Ri is -NR5Z in which Z is -C(0)R6, -C(0)0R6, -C(0)NR6R7, -C{S)NR6R7. -S(0)2R6 or 
-Rein which 

R5 and R7 are Independently hydrogen or methyl; 

Re is optionally substituted alkyi, aryl, hetroaryl, cycloalkyi, araikyi or 
heteroaralkyi; 

Re is optionally substituted alkyI, aralkyl or heteroaralkyi; 
XisCH; 
Y is CH; 

r 

Ri3 and 'Ri4 are independently hydrogen, hydroxy or optionally substituted lower alkyI; 
or a phamnaceuticaliy acceptable salt thereof, 

12. A compound according to claim 7 of the formula 




wherein 

W is -NR5C(0)R6, -NRsCCOpRe, -NR5C(0)NR6R7, -NR5C(S)NR6R7, -NR5S(0)2R6, 
-NR5R8, -C(0)NR6R7, "OR9 or -OC(0)NR6R7 in which 

R5 and R7 are independently hydrogen or methyl; 

Re is optionally substituted alkyI, aryl, hetroaryl, cycloalkyl. aralkyl or 
heteroaralkyi; 

Rb is optionally substituted alkyI, aralkyl or heteroaralkyi; 

R9 is hydrogen, optionally substituted aikyi, aralkyl, heteroaralkyi or alkanoyi; 

Y is CH; 

^ Ri3 and R14 are independently hydrogen, hydroxy or optionally substituted lower alkyI; 
or a pharmaceutically acceptable salt thereof. 

13, A compound according to claim 7 of the formula 
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14 



(Ic) 



wherein 

R2 is hydrogen, halo or alkoxy; 
Y IS CH or nitrogen; 

Ri3 and R14 are independently hydrogen, hydroxy or optionally substituted lower alkyi; 

Ri5 is hydrogen, -NR5C(0)R|. -NR5C(0)OR6, -NR5C(0)NR6R7. -NR5C(S)NR6R7, 
-NR5S(0)2R6, -NR5R8. -C(0)NR6R7. -OR9 or -OC(0)NR6R7 in which 

R5 and R7 are independently hydrogen or methyl; 

' Re is optionally substituted alkyI, aryl. hetroaryl, cycloalkyi, aralkyi or 
heteroaralkyi; 

Rs is optionally substituted alkyI, aralkyi or heteroaralkyi; 
R9 is hydrogen, optionally substituted alkyI, aralkyi, heteroaralkyi or alkanoyi; 
or a pharmaceutically acceptable salt thereof. 

14. A compound according to claim 7 of the formula 



wherein 

R2 Is hydrogen; 

Z is -C(0)R6, -C(0)0R6, -C(0)NR6R7, -C(S)NR6R7. -S(0)2R6. or -Rs in which 

Re is optionally substituted alkyI, aryl, hetroaryl, cycloalkyi, aralkyi or 
heteroaralkyi; 

R7 is hydrogen or methyl; 

Rs is hydrogen, optionally substituted alkyI, aralkyi or heteroaralkyi; 
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Y Is CH; 



Ri3 and Ri4 are independently hydrogen, hydroxy or optionally substituted lower alkyi; 
or a pharmaceutically acceptable salt thereof. 

15. A compound according to claim 7 of the formula 



Ri and R2 are Independently hydrogen, halo or lower alkyi; 
W is aryl or heteroaryl; or 

W and Ri combined together with the carbon atoms to which they are attached form a . 
6-membered aromatic ring optionally substituted with alkyi, alkoxy, aryl, heteroaryl, halo, 
-NR5Z, -C(0)NR6R7. "OR9 or -OC(0)NR6R7 in which 

Z Is -C(0)R6, -C(0)0R6, -C(0)NR6R7, -C(S)NR6R7, -S{0)2R6, or -Ra; 

R5 and R7 are independently hydrogen or methyl; 

Re is optionally substituted alkyi, aryl, hetroaryl, cycloalkyi, aralkyi or 
heteroaralkyi; 

Rs is optionally substituted alkyi, aralkyi or heteroaralkyi; 
R9 Is hydrogen, optionally substituted alkyi, aralkyi, heteroaralkyi or alkanoyi; 
Ri3 and R14 are independently hydrogen, hydroxy or optionally substituted lower alkyi; 
or a pharmaceutically acceptable salt thereof. 

16. A compound according to claim 7 of the formula 




W 



wherein 




(If) 



wherein 
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R2 is hydrogen, halo or lower alkyi; 

Ri3 ancLRi4 are Independently hydrogen, hydroxy or optionally substituted lower alkyI; 
R16 is hydrogen, halo, alkyI, aryl, heteroaryl or -NR5Z in which 

Z is -C(0)R6, -C(0)0R6, -C(0)NR6R7. -C(S)NR6R7, -S(0)2R6. or -Ral 

R5 and R7 are independently hydrogen or methyl; 

Re is optionally substituted alkyI, aryl, hetroaryl, cycloalkyi, aralkyi or 
heteroaralkyi; 

Rs^is optionally substituted alkyl, aralkyi or heteroaralkyi; 



wherein 

. R2 is hydrogen, halo or lower alkyl; 
Rio is hydrogen or methyl; 

Ri3 and R14 are independently hydrogen, hydroxy or optionally substituted lower alkyl; 
R16 is hydrogen, halo, alkyl. aryl, heteroaryl or -NR5Z in which 

Z is -C(0)R6, -C(0)0R6, -C(0)NR6R7. -C(S)NR6R7. -S(0)2R6, or -Ra; 

R5 and R7 are independently hydrogen or methyl; 

Re is optionally substituted alkyl, aryl, hetroaryl, cycloalkyi, aralkyi or 
heteroaralkyi; 

Rs is optionally substituted alkyl, aralkyi or heteroaralkyi; 
or a pharrriaceutically acceptable salt thereof. 

18. A compound according to claim 3 of the formula 



or a pharmaceutically acceptable salt thereof. 



17. 



A compound according to claim 7 of the formula 
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wherein 

Ri and R2 are independently hydrogen, halo, optionally substituted amino, lower alkyi or 
lower alkoxy; or 

Ri and R2 combined together form an optionally substituted 6-membered aromatic ring; 

W is -NR5C(0)R6, -NR5C(0)OR6, -NRgCCONReRz. -NR5C(S)NR6R7, -NR5S(0)2R6. 
-NRgRa, -C(0)NR6R7, -OR9 or -OC(0)NR6R7 in which 

ks and Ry are independently hydrogen or methyl; of 

R5 and Ri are alkylene which combined together with the nitrogen atom to which 
R5 Is attached and the carbon atoms to which W and Ri are attached form a 5- 
membered ring; 

Re is optionally substituted aikyi, aryl, hetroaryl, cycloalkyi, aratkyi or 
heteroaralkyi; 

Rs is optionally substituted alkyI, aralkyi or heteroaralkyi; 

R9 is hydrogen, optionally substituted alkyI, aralkyi, heteroaralkyi or all^anoyl; or 
W IS aryl or heteroaryl; or 

W and Ri combined together with the carbon atoms to which they are attached form a 
6Hmembered aromatic ring optionally substituted with alkyI, alkoxy, aryl, heteroaryl, halo, 
-NR5Z, -C(0)NR6R7, -OR9 or -OC(0)NR6R7 in which 

Z is "C(0)R6. -C(0)0R6, -C(0)NR6R7. -C(S)NR6R7, -S(0)2R6. or-Ra; 

Ri3 and R14 are independently hydrogen, hydroxy or optionally substituted lower alkyI; 

X is CH; 

Y is CH or nitrogen; or 

-X=Y- Is -CH2-. oxygen, sulfur or -NRio- in which Rio is hydrogen or methyl; 
or a pharmaceutically acceptable salt thereof. 

19. A compound according to claim 18 wherein 

2004065351 A 1J_> 



wo 2004/065351 



PCT/EP2004/000571 



-129- 

Ri is hydrogen; 

R2 is hydrogen, chloro, methoxy, ethoxy, propoxy or optionally substituted amino; 

W is -NR5C(0)R6. -NR5C(0)OR6, -NR5C(0)NR6R7, -NR5C{S)NR6R7, -NR5S(0)2R6, 
-NRsRe, -C(0)NR6R7, -OR9 or -OC(0)NR6R7 in which 

R5 and R7 are independently hydrogen or methyl; 

Re is optionally substituted alkyi, aryl, hetroaryl, cycloalkyi, aralkyi or 
heteroaralkyi; 

Rs is optionally substituted alkyI, aralkyi or heteroaralkyi; 
R9 is hydrogen, optionally substituted alkyI, aralkyi, heteroaralkyi or alkanoyi; 
XisCH; 

Y IS CH; 

Ri3 and R14 are independently hydrogen, hydroxy or optionally substituted lower alkyI; 
or a pharmaceutically acceptable salt thereof. 

20. A compound according to claim 18 wherein 

Ri is methyl, methoxy or optionally substituted amino; 

> 

R2 is hydrogen; 

W is -NR5C(0)R6, -NRgCCOPRe, -NR5C(0)NR6R7, -NR6C(S)NR6R7, -NR5S(O)2R0^ 
-NRgRs, -C(0)NR6R7. -OR9 or -OC(0)NR6R7 in which 

R5 and R7 are independently hydrogen or methyl; 

Re is optionally substituted alkyI, aryl, hetroaryl, cycloalkyi, aralkyi or 
heteroaralkyi; 

Rs is optionally substituted alkyI, aralkyi or heteroaralkyi; 
R9 is hydrogen, optionally substituted alkyl. aralkyi, heteroaralkyi or alkanoyi; 
^ X is CH; 

Y is CH; 

Ri3 and R14 are independently hydrogen, hydroxy or optionally substituted lower alkyI; 
or a pharmaceutically acceptable sialt thereof. 
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21. A compound according to claim 18 wherein 
Ri and.>R2 are hydrogen; 

W is -NR5C(0)R6. -NR5C(0)OR6, "NR5C(0)NR6R7, -NR5C(S)NR6R7. -NRgSCOzRe, 
-NRsRs. -C(0)NR6R7, -OR9 or -OC(0)NR6R7 In which 

R5 and R7 are independently hydrogen or methyl; 

Re is optionally substituted alkyi, aryl, hetroaryl, cycloalkyi, aralkyi or 
heteroaralkyi; 

Re is optionally substituted alkyI, aralkyi or heteroaralkyi; 

R9 is hydrogen, optionally substituted alkyI, aralkyi, heteroaralkyi or alkanoyi; 

i 

Xis CH; 

Y is nitrogen; 

Ri3 and R14 are independently hydrogen, hydroxy or optionally substituted lower alkyI; 
or a pharmaceutically acceptable salt thereof. 

22. A compound according to claim 18 of the formula 




wherein 

W is -NR5C(0)R6, -NR5C(0)OR6, -NR5C(0)NR6R7. -NR5C(S)NR6R7, -NR5S(0)2R6. 
-NR5R8, -C(0)NR6R7, -OR9 or -OC(0)NR6R7 in which 

R5 and R7 are independently hydrogen or methyl; 

Re is optionally substituted alkyI, aryl, hetroaryl, cycloalkyi, aralkyi or 
heteroaralkyi; 

Rs is optionally substituted alkyI, aralkyi or heteroaralkyi; 
> R9 is hydrogen, optionally substituted alkyI, aralkyi, heteroaralkyi or alkanoyi; 
Y is CH; 

Ri3 and R14 are independently hydrogen, hydroxy or optionally substituted lower alkyI; 
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or a pharmaceutically acceptable salt thereof. 



23. A dbmpound according to claim 1 8 of the formula 




(U) 



2 



wherein 

R2 is hydrogen; 

Z is -C(0)R6. -C(0)0R6, -C(0)NR6R7. -C(S)NR6R7, -S(0)2R6. or -Re in which 

iRe is optionally substituted alkyi, aryl, hetroaryl, cycloalkyi, aralkyi or 
heteroaralkyi; 

. R7 is hydrogen or methyl; 

Rs is hydrogen, optionally substituted alkyI, aralkyi ot heteroaralkyi; 



Ri3 and R14 are independently hydrogen, hydroxy or optionally substituted lower alkyI; 
or a pharmaceutically acceptable salt thereof. 

24. A compound according to claim 3 of the formula 



wherein 

Ri is hydrogen; 

R4 is -(CHRii)nRi2 in which 

n is zero or an integer from 1 to 2; 
, .R11 is hydrogen; 

R12 is aryl, heteroaryl, heterocyclyl or cycloalkyi; 

W is -NR5C(0)R6. -NR5C(0)OR6, -NR5C(0)NR6R7, -NR5C(S)NR6R7, -NR5S(0)2R6. 
-NR5R8, -C(0)NR6R7, -OR9 or -OC(0)NR6R7 in which 



Y is CH; 




O 



(Ik) 
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Rs and R7 are independently hydrogen or methyl; 

.^Rs IS optionally substituted alkyi, aryl, hetroaryl, cycloalkyi, aralkyi or 
heteroaralkyi; 

Rs is optionally substituted alkyI, aralkyi or heteroaralkyi; 

R9 is (Ci^)alkyl substituted by cycloalkyi, alkoxy, cycloalkoxy, alkylthio, aryloxy, 
heterocyclooxy, arylthio, aryl or heteroaryl; 

Y is CH; 

m IS zero or an integer from 1 to 2; 
or a pharmaceutically acceptable salt thereof. 

25. A method for the inhibition of 1 ip-hydroxysteroid dehydrogenase type 1 (1 1 p-HSD!) 
oxoreductase activity in mammals which method comprises administering to a mammal in 
need thereof a therapeutically effective amount of a compound of claim 1 . 

26. A method to control glucocorticoid concentration in mammals which method 
comprises administering to a mammal in need thereof a therapeutically effective amount of a 
compound of claim 1 . 

27. A method according to claim 26, which comprises lowering intracellular and hepatic 
glucocorticoid concentrations, increasing insulin sensitivity in the adipose tissue and in the 
muscle, reducing lipolysis and free fatty acid production in the adipose tissueVand inhibiting 
hepatic gluconeogenesis. 

28. A method for the treatment of conditions associated with 1 1)?-HSD1 oxoreductase 
activity in mammals which comprises administering to a mammal in need thereof a 
therapeutically effective amount of a compound of claim 1 . 

29. A method for the treatment of glucocorticoid associated disorders in mammals which 
method comprises administering to a mammal in need thereof a therapeutivally effective 
amount of a compound of claim 1 . 

30. A method according to claim 29, which comprises administering a compound of claim 
1 in combination with a therapeutically effective amount of insulin, insulin derivative or 
mimetic, insulin secretagogue, insulinotropic sulfonylurea receptor ligand, insulin sensitizer. 
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biguanide, alpha-glucosidase inhibitor, GLP-1, GLP-1 analog or mimetic. DPP-IV inhibitor, 
hypolipidemic agent, anti-obesity agent, cholestyramine, fibrate, nicotinic acid, or aspirin. 

31 . A method for the treatment of impaired glucose tolerance in Type 2 diabetes which 
method comprises administering to a mammal in need thereof a therapeutically effective 
amount of a compound of claim 1 . 

32. A method for the treatment of Syndrome-X, dyslipidemia, hypertension and central 
obesity which method comprises administering to a mammal in need thereof a 
therapeutically effective amount of a compound of claim 1 . 

33. A pharmaceutical composition comprising a compound of claim 1 preferably in a 
therapeutically effective amount, in combination with one or more pharmaceutically 
acceptable carriers. 

34. A pharmaceutical composition comprising a compound according to any one of 
claims 1 to 24 preferably in a therapeutically effective amount, in combination with insulin, 
insulin derivative or mimetic, insulin secretagogue, insulinotropic sulfonylurea receptor 
ligand, insulin sensitizer, biguanide, alpha-glucosidase inhibitor, GLP-1, GLP-1 analog or 
mimetic, DPP-IV Inhibitor, hypolipidemic agent, anti-obesity agent, cholestyramine, fibrate, 
nicotinic acid, or aspirin, preferably in a therapeutically effective amount. 

35. A pharmaceutical composition according to claim 33 or 34, for the treatment of 
impaired glucose tolerance. Type 2 diabetes and central obesity. 

36. Use of a pharmiaceuticai composition according to claim 33 or 34, for the preparation 
of a medicament for the treatment of conditions associated with 1 1/ff-HSD1 oxoreductase 
activity. 

37. A compound according to any one of claims 1 to 24, for use as a medicament. 

38. Use of a compound according to any one of claims 1 to 24, for the preparation of a 
pbarmaceutical composition for the treatment of conditions associated with 1 1)ff-HSD1 
oxoreductase activity. 

39. Use according to any one of claims 36 or 38, wherein the condition associated with 
1 1>ff-HSD1 oxoreductase activity is selected from impaired glucose tolerance. Type 2 
diabetes, insulin resistance, dysiiptdemia, metabolic Syndrome X and central obesity. 
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